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Competition in the manufact 


ure Ol gas 1n 


any 
single community is ‘fa delusion and a snare 

It never results in permanent reduction of price 
to the consumer. It does result in a waste of 
capital, and in setting two men to do that which 
could be better done by one. Nothing could con- 
duce more to reducing the price of gas to consu- 
mers in this metropolis, or any other community 
having more than one gas company, than to unite 
the whole under one management, with a capital 
that should represent fairly the real value of the 
necessiraly employed to do the work required. 
This may be a proposition difficult to arrange, 
but when it is accomplished, then cheap gas may 
be had in New York and elsewhere. 





RECOVERY OF MR. SAMUEL P. PAR- 
HAM. 
pee 

A few months ago we announced the very seri- 
ous illness of Mr. Parham, the Engineer of the 
New York Mutual Gas-Light Company. We are 
very happy to announce tu our readers, and his 
many friends, that we received a visit from him 
a few days since, and it will be a pleasure to all 
to know that his health is restored and that he is 
again able to attend to business. He continues 
his connection with the Mutual company, to 
whom his recovery must be exceptionally gratify- 
ing owing to his large experience and long con- 
nection therewith. 





MR. JAMES SOMERVILLE. 
~— 

We are happy to learn, from an official notifi- 
cation by the Secretary of the Montgomery, Ala., 
gas-light company, that that company has been 
fortunate enough to secure the services of Mr. 
Somerville, late of Knoxville, Tenn., as superin 
tendent of their works, The Secretary announ- 
ces that the company is prepared to furnish ‘‘a 
full supply of gas of the best quality.” The no- 
tice also calls the attention of consumers to th: 
condition of their fixtures in the following words: 
‘¢ Where the lights are not good the defect is in 
the fixtures and not the gas. All orders for r 
pairs, through the mail or at the office, will be 
promptly attended to,” 

If this is Mr. Somerville’s first move in taking 
charge of the new position, we congratulate him 
upon starting reform in the right direction, and 
we trust he may be successful in establishing 


» TY 
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nsumer and the 


former desire s to 


1 
i 


such relations between t 


manufacturer, that when the 


be properly instructed as to the best methods of 
burning gas, they will seek that information 
where it can be found to be of a reliable and ecor- 
rect character. 

There is much truth in the statement that as 
much, if not more, depends upon the fixtures 
than upon the gas; at any rate poor ffxtures will 
ruin the best of gas. 





[Communicated Article 
A Gas Works Submerged. 
_ 
Mr. Editor : The writer, an old gas man, was 


passing through the City of Richmond, Virginia, 
a few weeks ago, and having read in the news- 
papers voluminous accounts of the great flood in 
the James River, concluded to stop to exchange 
salutations with friends connected with the gas 
works, avd enquire what damage wis done them 
by the irrestible flood of November, 1877. 

It was the greatest ina hundred years, end from 
which, for many years to come, the people of the 


James river vulley will remember notable events 


as occurring before or after ‘“‘the year of the 
great flood.” 

At the gas works I found the energetic and 
courteous Superintendent, Mr. Jno. P. Knowles, 
and all his men, busily engaged in cleaning up 
and repairing the damage caused by this mighty 
foree of Nature. 

[am indebted tothe Hon. Jchn M. Higgin 
the enlightened chairman of the gas committee Hl 
Mr. Knowles, and some of his assistants, for the 
information | received, which I think will be in- 
teresting to the readers of so valuable an organ 
of the gas interest as your Journal. 

On the 24th of November Mr. Knowles was 
informed by telegraph from Lynchburg that the 
waters of the upper James river were rising with 
unprecedented rapidity, by reason of the heavy 
rains in that part of the country. He having ac 
quired valuable experience by the freshet of 1870 
at once began to prepare for what he believed 
was coming, by giving orders, in no uncertai 
sound, to remove everything movable at both the 
works (apper and lower) that the water might 
injure or carry away ; he also had the caps taken 
off the stand-pipes of all the retorts in action, 
and had the ‘‘ decks cleared” generally for the 
worst that might come. The wisdom of this 
course was plainly seen, for before the prepara 
tions were entirely completed the water came 
rushing into the lower part of the city and gas- 
works so rapidly that it soon rose to a height of 
10 or 15 feet in the neighborhood of ti works, 
and the officers and men were soon compelled to 
attend to the duties of the occasion in boats, and 
continued to do so till ‘‘ the dry land appeared,”’ 
“Tt was a curious sight to see men rowing boats 
all round the yard and in the retort house.” 

The entire works were submerged, and by two 
o'clock, on the morning of the 25th, all the fires 
were drowned out, and the water was soon above 
the top retorts in benches of ‘‘fives.’’ The hands 
relate with curious interest that strange ‘‘ crack- 
ling,” and miniature explosions, took place as 
the water gradually rose in the red hot furnaces 
round the heated retorts. The noise, tl ey say, 
was continuous, and could ‘‘ be heard a block off 
until the ovens were nearly stone cold.’ 

The water began to subside on the night of the 
26th, and on the morning of the 27th, at 7-30 
o'clock, having fallen below the grate bars, the 
order was given to fire up, and in 36 hours the 
heats on the retorts were sufticient to charge 
them. This being done « very one expects d to 
find the retorts cracked and leaking, by the sud- 
den contraction to whieh they had been subject- 
ed. What will interest our gas friends most is 
the fact that notwithstanding the retorts were 
cooled and heated in the time and manner stated, 
not one was broken or seriously cracked, and at 
the present time are doing ordinary servic 

Men less bold than Mr. Knowles would have 
hesitated before pushing matters so promptly. 
It was a dernier resort, however. There was the 
Cityof Richmond, and its valuable interests, jeo- 
pardized by utter darkness at snch atime. Two 
or three miles of the largest mains full of water, 
and the retorts as cold as death. The doctors Say 
‘* heroic treatment” is sometimes necess ry, and 
in this case won ; for, in 36 hours after the fur- 
nace fires were lighted, the citizens of Richmond 
were lighting their gas with an unexpected plea- 
sure that they had never dreamed gas capable of 
inspiring. Here I would add, by way of moral, 
‘we never know the valne of the water till the 
well goes dry.” 

Many incidents were related which, if told as 
they were told to me, would make an interesting 
story without the aid of fiction ; fear of trespas- 


sing on your space forbids, and I will only men- 
tion two 

When the benches began to warm up a moc- 
casin snake, more than two feet long, crawled out 
of one of the stopper holes, and was killed on the 
floor by one of the men. <A wild goose was cap- 
tured swimming in the yard of the upper works. 

Mr. Knowles attributes the safety of his retorts 
to the removal of the caps on the stand-pipes, 
thereby preventing steam pressure or explosions 

The gas works are owned by the City of Rich- 
mond, and the fact that gas of excellent quality 
1S i t $2.50 per thousand, and more than 
$50,000.00 of the « arning’s of last year was profit 
to the city, and went into the city exchequer to 
help to defray general expenses, shows that the 
committee and superinten lent who manage the 
works understand their business. 


PHILADELPHIA, December 28th, 1877. 





On Steam Boiler Explosions, and Experi- 
ments Relating Thereto*. 
ee 
By Dr. HerRMAN SCHEFFLER. 

The author is disposed to refer many boiler ex- 
plosions to the creation of a marked disproportion 
between the external pressure acting on the boil- 
er water and its internal temperature. ‘This may 
act in two says : [1] as a primary cause of explo- 
sion where the taking off of the pressure pro- 
duces a sudden and violent generation of steam, 
the shock of which is greater than the boiler can 
withstand ; [2] as asecondarv cause where a rent 
in the boiler produced by some other means cre- 
ates t disproportion, and the ensuing genera- 
tion of steam comes in to render the explosions 
much more violent and destructive. The second 
fact is generally admitted, but as to the former 
there are great differences of opinion, and it is 
therefore desirable that the point should be clear- 
ed by actual observation on the tluctuations of 
pressure and temperature occurring within steam 
boilers under various temperatures. 

With this view the writer affixed three thermo- 
meters [made specially for the purpose by 
Messrs Schaeffer and Budenburg] to different 
parts of the boiler of .a locomotive, viz., one in 
the front of the boiler, close to the entry of the 
feed-pipe, an 1, therefore, where the lowest tem- 
perature might be looked for; the second about 
the middle of the length of the fire-tubes, where 
the temperature would probably be highest ; and 
the third in the front of the fire-box near its top, 

\ large series of observations were taken of these 

thermometers, and at short intervals. The re- 
sults are embodied in a table, which gives for 
each observation, [1] the actual pressure at the 
moment aS given by the pressure gauge, in at- 
| mospheres ; [2] the readings of each of the three 
thermometers; [3] the theoretical pressure of 
steam corresponding to each of these tempera- 
tures, as calculated by the formula of Regnault. 
The observations fall into four groups, according 
to the following conditions: [4] engine standing, 
feed shut off; [B] engine standing, and feed go- 
ing on; [c] engine running, feed shut off; [p 
engine running, feed going on, Sepaiate obser- 
vations were taken with three different descrip- 
tions of feed apparatus, viz. : an injector, a plun- 
ger pump, and two plunger. pumps combined 
Separate series of observations were also taken 
when the pressure was rising, and again when it 
was falling. 

The pressure as given by the gauge in every 
case differed from the theoretical pressure de- 

* From Transactions of the Institution of Civil 
| Engineers London England. 
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ducted from the temperatures. As the latter al- | when the feed t d by the friction of the gas in the pipes, 
ways varied among themselves, exact agreement | ture and pressur be sufficient to bring about chemical reac- 
was of course impossible; but this was not The expla I L until now, it has always been sup- 
enough to account for the differences observed, | When the pré ire 1s require an intense heat for their iritiation. 
which may possibly be attributed to defects of | stractio1 ti experi! ts of M. Berthelot are conclusive, 
the gauge, but should rather be taken into ac- | water and the st I ‘ this point. The hydrocarbons 
count among the general results of the « xperi- | tion rapid W r hthaline may be produce d are ex- 
ments. These are as follows: ter manta t Vv si le bodies, and nothing but a very 

1. When the feed was shut off, whether the | than the ste temperature will suffice for their decompo- 
engine was standing or running, the thermome- | eration of st \ establish his position, M. Bremond 
ters at the fire-box and in the middle of the boiler | by actual co Sa mixture ol the vapors of, say, styro- 
gave very nearly equal readings. At the smoke- | folMows it gradu I lene and benzine, under the same conditions as 
box end the temperature was somewhat lower, | 4igher t { distribution of coal gas, and then 
bus the difference was not above 5. the moment of ops efully watch the result. He would watch, we 

2. With the feed shut off, but with rising tem by the addit very long time before he found any 

. hy eed. y a? ‘ neni Tact Titik seciewtin cal _ 
perature and pressure, the indicated tension of |' eed-pump a I produced. The causes of the depo- 
steam in the steam space was about 0.2 atmos- | 8#ton of steam ted ot naphthaline are multifarious ; foremost 
phere [3 lbs. |, higher than the theoretical pres- | CO'¢ © the .change of temperature. This 
sure at the hottest part of the water : with falling » W t r its condensation with the tar. Next, 
temperature and pressure it was about as much |*75 ™ vead ; , comes the influence of shock and fric- 

} ) 1? 1 
lower. llarly appt elbow joints especially favor its condensa- 
P - . > : retical pressure l That it is rapidlv deposit« j ipes 
3. When the feed was opened the temperateres 4 wy 2 } diy dept d in pipes in 
1 : , . of the 1 may be said to lie rmant, is a fac 
at the three places fell unequally ; the fall being a , lie dormant, is a fact 
- 4 biog ;/ a more rapid gene to every gas engineer, The reg 

least in the middle, greater at the tire-box, and Ji ; st he reason 
P | = in the experi t is not very apparent, but it is possible 

greatest at the smoke box hear the entry of the : y apparent, but 16 18 } ossible 
. ° ne. ti er i ri it is in a state of auiescene Pe . 2 “. 
fer d-pipe. ing, as ina { quiescence may deposit its 
: in motion tl ist as water deposits suspended 

4. Where the feed was effected by an injector, | yyy 
these ditferences were least, not exceeding 7° : : 

: is above t } The remedy which M. Bremond proposes, it 
with a single pump they amounted in some cases aaa I : 
fe f stear have been seen, is remarkably simple and in- 
to 93°, and with two pumps to as much as 17 haste , . P : 
' - me 3 o Served [t is only necessary to dry the gas 
corresponding to a difference of pressure of 2 . : ; ae 
‘la t it throug] ‘k lime. which thereby 
” : ao ae hrough quick lime, which thereby 
atmospheres | about oo ibs . ; nd se . 
liti comes slaked, and is, when any condensed 

5. A fall in th mperatur f the water was | o = t vo ; 

_ . ngage a” aad "| Stealer, €s 1as been removed, fit for use in the 
n all cas owed by a fal he tension of |») , : Pe 
In all Cases follo ed y kf ll in tl t } r } puriners, lo prevent the subsequent 

e steam; but when the cooling was rapid this “i — : ‘ 
the team; bu hen the coolin: is Taj times a re-saturation of the gas with aqueous vapor is 

ali was Si 1 pro PULA sotha he actual ‘onnt ' ‘ ld 1} P . ; 
fall " s less l proportion to 1t, sot tt cou | lal } { ) easy a matter. A thin layer of a fixed oil 
tension became higher than the theoretical pres- | 6 4] ote 
euslol ec eh it than e th pedis oe | at the on the water of the gasholder tank, and the sub- 
sure at the ints of Observation, The greatest sent oft 1 
— lat se teacogeiocgies ches ra dicates tution of oil for water in the valves and sy- 
difference so observed amounted to 24 atmos- | 4] kind vw , 17 1 . 

2 ee — this kind wouid pri ns, would, no doubt, do much to obviate the 
pheres. hieh ter l'} 

6. While this held in general, there were cases | to ] Chat the illuminating power of the gas should 
where, at the commencement of the feed, the | ble cor nat mprovi i when aqueous vapor is re moved, is 
theoretical pressure at the hottest point was for | sudden lL e@ nsequence ; but there would, of 
a short peri a highe r than the actual steam ten enous t be a diminished volume; the diminution 

he create } . ve . . ty Ta | yy dete) rot ’ . 
sion, the greatest difference, however, not exceed- | one d i ted ywwever would be relatively small, and would 
ing 0.43 atmospheres. time the muc t é fect the accounts of a gas company. 

7. When the injector was used the temperature | duced by the pl ss certainly deserves a trial. The dou- 

: Ee ae ; ; e desiccation proposed—that immediately after 

of the feed-water, immediately before entering | pump should be 1 Propose an ut ely after 
3 pats ‘ the purifiers, and again after the gas leaves the 
the boiler, was from 40° to 60 higher than that | advantage i lers would occasion much trouble; but, if 
of the tender-water. This, of course, accounts | ing Ve ibstituted for water in the valves and 
for the inequalities of pressure produced by an ——— eter, and the water in the tank covered 
. , er of some fixed oil, the second desicea- 

injector being much smaller than by a pump. N ; ~ econd d . 


8 A sudden opening or closing of the regulator 
produced an instant fall or rise of the pressure 
gauge of about 3 lbs., or 1} lb. respectively, fol 


lowed in general by a slight recoil towards the | 3. Quy Jast a 


original standpoint. M. Bremond ’ 
s . PLC III , Lit 
sf T » wine _Te : - os » ‘ *¢ id 
9. The opening of the regulator caused a rapid | wy Je admitt 
fall of the thermometer which at the moment = 
poses for the Llit} 
stood highest, and a rise of that which stood low- efintivn we 


est, amounting in each case to about 3°, thus | 44; naphthalin 
ical changes wl 


1 


mains ana } 


producing an equalization of temperature to the 
amount of about 7 


The following general conclusions are drawn | 45 pyrogeno aa dal 


retort. ‘This fact 
Bremond himself 


from the above by the writer : 

1. The supply of water by feed-pump causes 
large variations of temperature in the different 
parts of a boiler, These act on the steam tension 
but with the general result that this tension is per. When not 
decidedly in excess of the theoretical pressure due 
to the water temperature ; thus fortunately tend- oojution by the 
that the fact that 
the depositi 


ing to retard, and not to accelerate, the genera- 
tion of steam. 

2. At the first moment of opening the feed the Gipoymstance. t] 
converse is observed, the steam tension being 


about 0.4 atmosphere in defect of theoretical It is inconceivable 





The letter of Dr: 
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larger quantities in 
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pressure. The same holds to a smaller extent | the condensation o 
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leaves a larger proportion cf 


to us that the 


the aqueou 


we think, might be dispensed wit. Theh 
ituration of the gas in the consumers meters 
ve do not regard as of any consequence. 





Electric Light. 
eileen 

An audacious attempt has been made to seare 
he Corporation of Birmingham with the appari- 
tion of the ‘‘Electric candle,” the immediate ap- 
plication of which, on a large seale, in that bor- 
a local daily paper considers possible. 

From what sources our contemporary obtained 


his information we cannot guess, Receiving, as 


we do, regularly, the American scientific and gas 
yarnals, and also all the journals devoted to gas 
tinent, we are bound to say that we 
heard, nor read, of the extensive ap- 
plications of the electric light which our contem- 
porary asserts to have been made, and to be stil 
in operation. The information we receive goes 
to show that wherever the light has been tried it 
has turned out, more or less, a failure. We do 
not dispute the pussibility of improvements, but 
we repeat a confident opinion that gas has nothing 


to fear from competition with the ‘ electric can- 


dle.”—London Journal of Gas Lighting. 





; 








26 American Gas Light Fournal. 


Jan. 16, 1878. 





(From London “ Journgl of Gas-Lighting. 
West of Scotland Association of Gas 
Managers. 
ee 
[President’s Address, Continued from page § 

Our worthy honorary member, Mr. Samuel Stew 
art, of Greenock, Las also, at the request of your 
committee, prepared a paper on the construction of 
gas-works, From Mr. Stewart's ability and large ex- 
perience in the construction and management of gas 
works both at home and abroad, we may expect a 
thorougbly practical and instructive paper. 

Since our last meeting, the members of this Asso- 
ciation will have had time to read and digest the re- 
porte and discussions on the Aitken and Young pro- 
cess of gas-making, and may desire to muke further 
inquiries in this matter. Mr. Aitken has kindly 
agreed to open the discussion which I hope will be a 
sifling onc. My own opinion is that the process i: 
grounded on a thoroughly scientific basis, and that 
time is only required to ensure its adoption in all gas 
works. 

Members will, as usual, have an opportunity of in 
quiries in reference to any subject in which they may 
be particularly interested, and in the general inter- 
change of ideas. 

I endeavored to get Mr. G. R. Hislop, of Paisley, 
to read at this meeting a paper on his patent for the 
revivification of spent gas lime. Owing to his exper 
iments not being all completed, he could not comply. 
As lime is the only agent at present known to reduce 
the sulphur compounds to the standard of purity fixed 
by the Gas Referees of London. any process calculat- 
ed to reduce its cost is specially important at this 
time, therefore I will venture a description of th 
process. 

The calcining chambers are constructed in sets of 
four placed over a furnace, the first three being the 
calcining chambers at high heat. The fourth, or 
top one, has a capacity fully equal to the united ca- 
pacity of the first three. In this chamber all the 
spent material is charged, and there it remains dur- 
ing the celcination of the contents of the chambers 
beneath, and after the latter have been discharged 
into the lower chambers through a port near the front 
of each, and which is covered with a suitable ti'e as 
the chambers are successively filled, commenci: g at 
the bottom one. The result of the process is that the 
spent lime is subjected tc an intense heuat, effected 
by a suitable arrangement of flues, through which all 
the gases from the furnace pass over the lime in 
close contact, Gise Dg*ging the carbonic acid and 
other hupurities, One wan can attend to two sets of 
chambers, and revivify about 50 cwt. of lim per 
shift of 12 hours, producing about 25 ewt. of quick 
lime, avd this at a cust of 10 ewt. of ordinary coke. 
In this way the same lime may be fouled and restored 
for 100 times or wore; aud as the best Irish lime 
shells cost, according to lox ality, from 20s. to 24s. 
per ton, it will at once be seen that a very great sav- 
lng is effected. It should be stated also that no rid 
dling 1s hecessary, as in the case of lime from shells. 
And, agein, all stones found amongst the lime are 
subsequently calcined in the process. When oxide 
of iron 1s employed, the spent lime is produced most- 
ly in the state of carbonate, and is ready for recalcin- 
ation immediately the purifier is thrown out of use; 
but when no oxide of iron is employed, the lime pro- 
duced is largely charged with sulphur, as well as car 
bonic acid, and (while this lime may be restored from 
10 to 20 times before it becomes exhausted by its 
combination with sulphur, forming suiphate of lime 
the putentee proposes to overcome this difficulty by 
the utilization cf the waste gases from the retort 
bencbes, steam boilers, or the chambers themselves, 
by drawing the carbonic acid gas from these sources 
by means of a rutary pump or exhauster, and after 
reduction to propsr temperature, he forces it up 
through the fouled or sulphureted lime in the puri- 
fiers, when the carbouic acid has the effect of displac 
ing the sulphur, which is again taken up by a sap- 
plementary oxide of irou purifier, and after the lime 


ing chambers. In this way the patentee expects to 
meet the requirements of all gas companies or corpo 
rations in respect of this hitherto waste product, 
which in several large works it has cost from 3d. to 
Yd. per ton to remove. From 25 to 30 ewt. of shells 
can be produced by this process from the stone per 
shift per man, and be ing entirely free from ashes or 
foreign matters, it will prove valuable for several 
chemical processes in which very pure lime is re- 
quire d. 

My opinic-n is that where oxide of iron is used, and 
nothing derived from the waste lime, this process will 
effect a great saving. It has been in operation in 
Paisley gas works for the past twelve months, and, 
like all rew inventions, bas undergone considerable 
improvement. It is now being introduced into the 
Greenock Corporation gas works, where I do hope it 


will be found successful. 
PURIFICATION OF FOUL LIME 


Parliament in the session of 1876, decided that the 
corporatiuns of Scottish burghs can purchase the gas 
works within their boundary, by adopting a certain 
procedure. It is not for gas managers to enter into 
a public discussion on the benefits consumers derive 
from such a purchase, or vice versa. I am of opinion 
that the manager of a gas works that is threatened to 
be taken over by a corporation should maintain a 
strictly neutral policy, so that when the fight is over 
he will not have crippled himself by any statements 
unfavorable to the victor. I know managers who 
have made themselyes uncomfortable by fighting the 
company’s battle; hence my reason for bringing this 
before you. Vhe majority of managers have yet to 
learn that there ure decent corporations in our coun- 


try, as well as companies, 
FITTINGS. 

Allow me, before closing my remarks, to briefly al- 
lude itv a subject which I comsider does not receive 
the attention it merits—viz., Consumers gxs-littings, 
Almost ail the complaints we hear of bad gas are due 
to this cause. We are doing a great injustice to our- 
selves, as well as to our consumers, in allowing gas- 


fitters to fit up houses with pipes at random, Our 


has been thus carbonated, it ix removed to the calcin- | 





in gas-fittings. I would refer more especially to the 
inadequacy of the pipes which the landlords are put- 


ting into those huge tenements which have been, and 





| ers, far too much; 


companies and corporations should prepare printed | 


instructions, giving the sizes of pipe for the various 
distances and lights to be supplied, and grant licenses 
to competent gas fitters who bind themselves, under 
a heavy penalty, to fit up gas pipes accordlny to 
these instructious ; or adopt a rule to supply ho per- 
son with gas whose gas-pipes do not comply with the 
instructions, 

lt is a singular fact that gentlemen well educated 
are often very ignorant In matters pertaluing to coal 
gas. As an ipstance of this. 1 beard of a learned 
sherifl anything but a ji ker) who suggested to a 
gus manager the propriety of sending the £U00d gas to 
the good payers, aud the bad gus to the bad payers 
A paper at bext meeting, on this subject, would be 


productive of much information. 


‘The chairman and directors of the Helensburgh gas 
compauy deserve our best thanks for their kind invi- 
tation to visit their works. And now, gentlemen, | 
tha;.k you for your patient hearing, end, with your 
kind torbearance and assistance, 1 will eudeavor to 
carry out the programme, and bring the meeting toa 
successful termination. 


Mr. M Leod 


cord to the Piesident our thanks for the very able 


slasgow I beg to move that we ac- 
and practical address which he has just delivered. 
fhere are points in it which havejgiven me no incon- 
siderable gratification. ‘The question as to the revi- 
vitication of lime is one of the most striking that bas 
been before our meetings for two or three years, and 
if Mr. Hislop is able to carry out his ides, be will 
confer an immense benefit on gas companies and gas 
corporations, and save them an enormous expendi- 
ture. Another point that struck me was the refer- 
enee to gas-fittings. I think there is no poiut in re- 
gard to the details of gas distribution more pregnant 


| than that there should be some improvement made 


} 
are being, erected in Glasgow. At present the gas- 
fittings are left in a great measure with the gas-fitter, 
whose main idea is to get everything done as cheaply 
as possible. If an Association like this were moving 
in the matter, we should have some direct contro 
over the size of pipes, and we should not hear so 
much complaint as we have heard periodically almost 
every winter. I observe now that the water commis 
sioners in Glasgow have complete control over all 
sizes of water fittings, and if we had a similar power 
in regard to gas fittings, our tewns, I have no doubt, 
would be much better lighted. 

The motion was cordially received, and the Presi- 
dext acknowledged the compliment. 

Mr. Duncan Jeffrey 


following paper 


Kirkintilloch) then read the 


A TWELVEMONTH 8 EXPERIENCE OF THE STEAM 
JET EXHAUSTER, 

It is with considerable diffidence that I venture to 
address you upon the above subject ; but, your com- 
mittee Laving requested me to do so, and being (so 
far as [ know) the only manager who has nsed the 
steam jet exhauster for any length of time exclusively 
for the manufacture of cannel gas, I considered I was 
in duty bound to comply, and it will afford me very 
much pleasare indeed to give you my experiencr, ex- 
tending over the last twelvemonth. 

The exhauster which I fitted up in my work is a 
Korting’s, capable of passing from 3,000 to 12,000 
cubic feet per hour, and is fitted, according to instruc- 
tions received from the makers, on to the outlet of 
the condensers. This, as I shall afterwards point 
out, is not, in my opinion, the proper position for 
it. 

At first I experienced considerable difficulty in get- 
ting the regulating gasholder and steam valve to act. 
Sometimes the exhaustion was not sufficient; at oth- 
and this, in several cases, led to 
explosions. However, after some little experience, 
[ succeeded in considerably modifying those defects, 
and it has since worked much more steadily, but we 
are by no means able yet to get a steady exhaust, any 
alterations in the making of gas or pressure of steam 
calling for personal attention to regulate the srrange- 
ment before a steady exhaust can be obtained. ‘his 
is a mechanical defect, which must be remedied be- 
fore it can be profitably introduced into works such 
as mine, where the wake of ges is necessarily varia- 
ble. There is also another defect which I have expe- 


| rienced inthe steam jet exhauster—viz., that although 


| deprived of their tars and naphtha vapors. 


the make of gas is very small, or even where no gas 
is making at all, the steam-jet keeps working, and a 
considerable amount of steam is used, These defects 
produce such a quantity of condensed steam-water as 
to a great extent to destroy the value of the ammoni- 
acal liquor. Ih 1, last year, I have had to giv 
away for nvtbing a considerable quantity of my li- 
quor. 

It has been said that the steam-jet improves the 
illuminating power of the gas. This I have not found 
to be the case with me; indeed, I cannot well see 
how it could improve the illuminating power when 
placed where I have got it—viz., after the conden- 
sers, and therefore after the crude gases have been 
i In my 
opinion, judging from experience, and from what we 
know of the Aitken and Young process, the proper 
place to apply the jet exhauster is where the gas 
leaves the hydraulic main, or as it enters the conden- 
sers, when the heating power of the steam would tend 
to diffuse through the gas the illuminating naphtha 
vapors. Although I have not found it to improve 
the illuminating power of my gas, Ido not mean to 
say that others, where the make of gas is constant 
and large, have not got the gas improved, but where 
such a quant‘ty of steam-water is brought into con- 
tact with the gas after condensation, as I have got, I 
do not see how there carn be an improvement in the 


illuminating power 
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After a twelvemonth’s trial these are my personal | this was to have an arrangement by 


experiences of the steam jet exhauster. Although it could be regulated bya sj 


has not given me the satisfaction I could wish, and | pressure orifice Further, I _ that 
although Iam of opinion, as at present constructed, | was a defect in keeping the 

it is not the best form of exhauster for works such as | steam had to drive the gas a 

mine, yet lam satisfied that the steam-jet is a most size. It is immaterial what 

convenient form of producing exhaustion; and in| ing, the steam must be constantly | 

large works, more particularly where the cual con- | that orifice. Although 1 bel 

tains a large quantity of ammonia, the steam jet ex- | much steam must be passii through W 
hauster might be very advantageously employed, and | come the back resistance of the pressure ind 

were those defects in its construction which I have! the weight of the gasholder, « I |} t tl 
just pointed out remedied, nothing could equal it asa an arrangement could be made that the 

means of exhaustion. ed in quantity the multiple covical fices ild be 


The President: We are all, law sure, delighted | brought together until they we 


with this paper. It opens up a very nice field. So) was passing through, or adjusted t lantity 
far us Mr. Jeffrey’s experience is concerned, the|ing made. That, in my opinion, would L pe 


steam-jet exhauster does not suit the size of his works | arrangement, and I think ultimately the 


but as I know that some of the gentlemen present! such an instrument produced 


have given the subject great attention, I trust we Mr. Mitchel] (Coatbridge The question on wl 

£ § ’ 

may have the benefit of their experience. Mr. Young has just spoken is, to my mind, one of the 
Mr. Young (Clippens): As I have had some little | most important to Scotch gas managers—that is, th 


experience in the employment of steam-jet exhaust-| extra condensation of the velat 


ers for exhausting gas, though not for illuminating pended in the gas. I can bea 


a) 
purposes, I may be permitted to make a few remarks | statement regarding the increased 


upon this paper. I am quite at one with Mr. Jeffrey | the steam-jet exhauster, and that, I 


in believing that the jet, as at present constructed, | one of the principal defects of the ’ exbauster 


although a beautiful arrangement, is yet a defective | for Scotch past 


instrument, and not suited to exhaust gas for illumi- Mr. Young: I may explain that Mr. M 


nating purposes. In the works where I am engaged, | my assistant at the time these experi ts were) 

we employ a steam-jet exhauster to exhanst our gas, | in regard to the steam jet, and tl 

and also with the secondary object of precipitating | the crude department in the works fhe manager in 
our oily vapors and absorbing ammonia. Our object | each departmert has to give ana t of the: 

is to deprive the gases of as much of their naphtha as | rial that is put into his hand H 

possible, and we find that the steam-jet effects this | tain amount of produce from a cert 

to a considerable extent. I may mention that when | crude material; and Mr. Mitche!! tos 

we erected an apparatus for the extraction of the vol- | the loss in the yield of the oils by t ¢ titu 
atile hydrocarbons from: our waste gases we feund | the fan for the steam jet. We make it a p 

some difficulty arising from the use of the steam-jet | regular dips of the oil receivers, and his dij nm 
keeping the gas above the temperature which we de- | diately came down on the cessatio1 the 1 4 
sired, and it became a matter either of employing ex- | steam jet 

tra condensing power, or ewploying some other means Mr. Robs Selkirk Last winter I fonnd that the 
of exbaustion. I thought of employing the ordinary | ymmonia crystallized in some of t 

fan, and I tried it. In doing so I found at once a pipes, and I could not remove it until I got a stear 
very considerable decrease in our oily products. At/er. Now. this day fortnicht I was a it five } 

the same time those vapors which would have been | p] wing steam, at a pressure of 4 

precipitated found their way forward to the sarrange- | and I thought I would have destr 

ment for the condensation of gasoline, and were there | the pas never had been bette? 

recovered. This points out conclusively that when a! er had been increased 

steam-jet has been put into gases after being con- Mr. Young: I can quite understand tha in tis 
densed, the tendency is to carry down some of the} fret place, where the ammonia w 1 “rystallize + 


hydrocarbon vapors along with the precipitated con- | earhonate and hydrosulphite, 5 
densed watery vapors. Iam also at one with Mr deposit of naphtha vapo 


Jeffrey in believing that the steam would have an op- Mr. Robson: Yes 








posite effect if it were introduced at the point where Mr. Young: Then the n 
the gas leaves the hydraulic main, because there the steam vou would volatilize these 1 ' ee 
steam would act the part of gas ir keeping in diffusion | j}, ow them into the gas. and incr be 

, sar 2 2 ar rare settle m , 
the hydro arbons until the denser tars were settled power. That is quite evident 
out. This morning I had a conversation with a gen- The President But there vy “a a ee 
tleman who, for this purpose, has introduced steam Mr. Young: As soon as vou dri 
into his condensers, and be says he finds great advan- | .ouiq just be dr up. 
tage indeed by puttivg the steam in at the beginning Mr. Suge: I< ot care to vent 
of the condensing arrangement, becatse it tends to | 4)j, subject, because in Lor 
precipitate the tarry product, and keeps the napbtha | pancter en not been so well tried 
vapors in suspension until the gases are removed flicting opinions relating to it Tr J 
from the absorbing influence of the tars. The me. London the steam-jet has been shifted to various pla- 
chanical defects referred to by Mr. Jeffrey are only | oes from the hydraulic main to tl at euciti 
mechanical defects, and I believe they can be over-| it jg gaid that at this latter place there 1 lin. Seid 
come. When this exhauster was first brought under | tg pe a separate process of condensation. That has 
the notice of the gas fraternity, as a novelty in the | heen tried, but I do not know whether it has « 
exhaustion of gas, I pointed out to the inventor that | eq There are wany difficulties in the v 
it was not a novelty for that object, and that it had ing whether you can seal the pnrifiers and a v 
been long in use at oil works in Scotland for that! exhanstion on the last purifier. That is beit e tr 
identical purpose. I pointed out that the instrument | pyt whether or not it will be successful we have nct 
which had been constructed was deficient, that it was | as yet learned. Curiously enoneh. the effect 
the impact, if I may so speak, of the steam in the experiment is to produce naphthaline some shuns 
surrounding gases which induced the exhaustion, and | and, with the steam jet, there has been preater t 


that the greater the velocity with which the steam is- | bJe with the naphthaline than without it. S 





sued and came in contact with the gas to which it | however, naphthaline is not produced, althou 





was applied, the greater was its exhausting power ; steam-jet is ‘sed, and the works are in every respect 
an? therefore that it wes quite evident that the steam | alike, Generally speaking, in Germany the exper 
should issue always at its greatest possible velocity. | ment bas not been considered successful. while in 


I also pointed out that the best way for accomplishing | some psitecf srance it has had considerable success, 


J think if an improvement could be made, so that the 
steam should cease to rush through the pipes when no 


s is being 


worked, it would be of great utility, and 


is might modify the bad effects of the steam-jet in 
places where they are complaining of it. The ar- 
ingement ought to be that, with the increase in the 


iantity of gas, the velocity of the steam ought to 
increase, and where there is little g s being made, 
there onght to be little steam. With regard to the 
mndensation, I do not think that ought to give much 

ible. Professor Tyndall has shown by expori- 
ments, that the Lydrocarbons of gas have an extraor- 
linary power of absorbing teat, and they get rid of 


itas quickly as they absorb it. Hydrogen, oxygen, 





i nitrogen, according to these experiments, do not 
bsorb heat 1s rapidly as the hydrocarbons of gas, 
i, therefore, it is probsble that they would absorb 
steam, and when they got into a 
place they would let the heat go. Consequently, 
[ think there ought to be no more difficulty in con- 
lensing with the steam-jet than without it. I have 
seen works at Woolwich where such condensers are 
ised, and although they are small in comparison with 
the works, they perfectly condense all the steam put 
through tbem ina short space of time. I cannot say 
ich more about the steam-jet, because, although 
hore are several experiments being made, no definite 
results have been arrived at, and it is difficult to say 
whether they will be successful or not. 

Mr. Mitchell: Did Mr. Jeflrey find any difference 
in the illuminating power after working with the 
steam-jet exhauster than before ? 

Mr. Jeffrey 


s the steam-jet exhauster is placed I do not see that 


I found no advantage whatever, and 


it can be of any advantage. 
Mr. Mitche! 


\inating power, because the position it occupied in 


I was asking if it increased the illu- 


your works was jifferent from any experiment that I 

tried with it. I worked with it immediately after the 

s left a supplementary condenser, and before it 

went into a final condenser, and it was then I found 
idvantage in increased condensation. 

Mr. Jeffrey: At first I thought it was of some li‘tle 


vantage, but, after paying particular attention, I 


‘ 


ume to the conclusion that it was of no advantage. I 

thought, when it reduced the liquor in the scrubber, 
ld also reduce the illuminating power. 

The President : From your readiug of the photom- 


eter you found that your illuminating power was re- 


At this stage, Mr. Lennox, one of the directors of 
the Helensburgh gas company, said: On behalf of 





tl rman and other directors of the company, I 
to welcome you to Helensburgh. We have also 
Chairman to thank you for your practical and ex- 
haustive speech. I tink it is the duty of directors 


as works to encourage such meetings. On this 
int there ought to be the greatest unanimity be- 
veen gas managers and directors. Mr. Smith, my 
rother director, who is present, I have ne doubt can 
iprocate my feelings in that matter. I have now 
to invite you to visit our gas works, 

[be President: On behalf of the Association I, 
ik you, the directors of the Helensburgh 


s company, for your kindness, and to intimate that 





ifter the reading of the next paper, we will take ad. 


vantage of 


your kind offer, and visit the works. 


Mr. William Sugg (London) read the following 


SUGGS ILLUMINATING POWER METER. 

1876, L read before the Institution of 
Civil Engineers, in London, a paper upon the Illum- 
inating Power Meter. I bad then necessarily to re- 
view, in as rapid a manner as possible, all that had 
been done in the way of gas-testing, in so far as it re- 
lated to the standard burner. But as I have now the 
pleasure of addressing an audience entirely composed 
of gas engineers, who are thoroughly acquainted with 
all these practical details of gas-testing. I intend, in 
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this short paper, to confine myself more to the instru 
ment itself than to the general system of gas-testing 
I must, however; commence with some remarks ex 

planatory of the origin of this instrrment. They are 
simply these. As far back as 1868, I was eng 1, 
in collaboration with Mr. Kirkham, then engineer to 
the Imperia! Gas-Light and Coke Company, in a series 
of experiments, with a view to establish the relation 

ship (as regards its indication of the illuminating 
power of gas between the Lowe Jet Photometer and 
the systems adopted for tbe verification of illuminat 

ing power in England and France, so that we might 
construct a table for the use of engineers working 
with the Lowe Jet Photometer. We then tried both 
the Carcel lamp, burning colza oil, and the parliamen- 
tary sperm candles, manufactured by the best mak 

ers. In the performance of these experiments we 
discovered that the sperm candle was an extremely 
variable kind of standard, and as it was then, so it is 
now. Of this I shall offer you what I think is a con- 
vincing proof shortly. But as our work was to lay 
down 4 table of comparison between the illuminating 
power of gas, as estimated by the aid of sperm can- 
dies, and the jet photometer, we devised a photome- 
ter in the form of across, at which four operators 


could work simultaneously, comparing the same gas- 


flame with different candles; and so, by making a | 


large number of experiments, we arrived at a tolera- 


bly accnrate estimate of the illuminating power 
evolved by the combustion of five cubic feet of 14 to 
18 candle gas in Argand burners. 


But the greatest difficulty we had to contend with 
was the burner. We found that, in order to arrive at 
an accurate knowledge of gases containing different 
proportions of luminiferous hydrocarbons, it would 
be necessary to have as many different standard bur 
ners as there were different qualities or gas. Now, 
the only accepted standard burner we possessed at 
that time was the Sugg-Letheby, for 14-candle gas, 
Although we improvised other burners for the higher 


and lower qualities, which were pr 





with the Letheby burner, yet we saw clearly that, to 
arrive at anything like accuracy, the whole question 
of burners must be worked ont. I undertook that 
work, and I have now a set of standard burners which 
will burn gas of from 12 to 45 candles illuminating 
power. It was then a generally received opinior 
that the greater the quantity of gas burned in one 
burner the greater would be the proportion betwee: 
the quantity of gas consumed and the light abtained 
from such qaantity. Thus, for example, if from 


burner consuming 24 feet of gas the light of fon 
candles only could be obtained, then from the com 
bustion of five cubic feet a light of from 12 to 15 can- 
dle could be produced with the same quality of gas 
You will at once perceive that these ideas were mostl) 
founded upon the combustion of gases of a low illu 
minating power, and that rich canne] es had not 
been taken into acconnt at all If they had, it would 


have been found that with such burners as those usu 


aily employed in testing gases of low illuminatin 
power, the example given above would have bee 


sometimes very nearly reversed. 


There isevery reason tosnuppose that practically 
every quality and quantity of gas can be burned toa 
proportionately good effect, if the supply of oxygen 
from the air is proportioned to the quan 
giving hydrocarbons in the gas. Ihave made ten 
different sizes of the ‘* London” Argand burner. Six 
of these sizes give 3°4 candles light for every cubic 


1 


foot of gas copsumed, with 


G-candle gas The othe: 
four, which are of a larger aux lightly 4 


struction, give from 3°6 to 4°8 candles per 


of gas cousumed, with the same puantity fs 3s. Bat 
if we change the quality of gas, and supply then 

20 or 30 candle gas, the un the proportion ol nett 
the cnbic foot of gas consumed 

slightly. The smallest size will be impr 1 
largest of the first six sizes will be a trifle lower. Th 
greatest improvement, however, will take place witl 


there center-jet Argand burners and ‘the 


treble flame Argand burners, because the greater 


| quantity of oxygen supplied to t em (rather in ex 


cess for the poor gas) will enable the richer gas to 
attain to a higher degree of incandescence 

Now, you will see from this that if we are to burn 
five cnbic feet per honr of every quality of gas, as de- 
creed by Act of Parliament, we shall reqnire as many 
different standard Lurners as there are different qnal 


ties of gas. Therefore, for the practical gas-maker, 


who has to produce gas from an endless variety of 
coals, it is above all things important to have at hand 


an instrument which will fairly judge every different 
sample, withont giving him the trouble of making a 
series of preliminary experiments to find out the most 
suitable burner for consuming the gas when he has 
made it. The adoption of a standard burner by mu 
tual agreement between the gas company and the 
consumer, for verifying the illuminating power of the 
gas supplied by the one and accepted by the other, 
implies a knowledge beforehand, on the part of the 
official tester, of the illuminating power—witbin a 
candle or so—of the gas he is abont to test Even 
then difficulties constantly arise, from the fact that, 
from various causes, there are variations in the illu- 
minating power of the gas supplied, and five feet of 
gas at one time will burn properly in the standard 
burner, whilst at another it smokes or is over-oxidized. 
If an engineer tries coal in this manner, it 1s certain 
that the coal which comes out the best must be that 
which suits the standard Eurner, and perhaps not 
that which is really the best to produce the supply of 


gas from. 


Iam, however, not going to say that the official 
standard burner and photometer will not find ont 
which is the best coal if a sufficient numberof experi 
ments be made to cover the errors of the candles and 
| burner: on the contrary. But the duties of an en 

neer d> not frequently leave him sufficient tim 


carry out such elaborate experiments, and the means 


he employs must necessarily be rapid, and at the same 
time certai 








Such a means is provided by the Illuminating Power 
Meter \ few minutes will show, with as great accu- 
racy, the illuminating value of the gas, as a long day 
of experiment with candles. 

As a proof of this, I cite t1e following example :— 
On the 31st of May last I made, by the kind permis 
sion of Mr. M*Minn, the engineer of The Gas Light 
und Coke Company's station at Fulham, a day's ex- 
periment, with four different kinds of parliamentary 
sperm candles from the best makers in London. 
Eighteen tests for illuminating power were made by 
four different operators at the cross photometer upon 
the same gas. A different pair of candles was nsed 
at every test. The highe:t result was 17°37, and the 
lowest 13 92 candles. Yet all these were best parhia- 
mentary sperm candles! 

At the end of the day, asa last experiment, the 
Illuminating Power Meter was connected to the pho- 


tometer we had been using, and its indications ob 
served. It gave us the illuminating power 16°20 


candles [he average of the whole of our tests was 


THE GAS-LIGHT AND COKE COMPANY, FULHAM STATION, 


may 3ist, 1877. 
Experiments to ascertain the variation in the illumin- 
ating value of candles by different makers; cross 
photometer used; four operators; same quality of 


| through the experiments ; consumption of 


fas a 
gas, 5°05 eubic feet per hour; temperature, 65 
barometer, 29°6; ji t photometer, *62 16 47: 


Illuminating Power Meter, 16'20 candles. 


MILLER. 


Consumption of 
Sperm Iiluminat- 
ing Power 








Operator of Gas 
Grains | in Sperm 
in 1 Candles 
Hour. 

4. C. M‘Minn 113°85 16°29 

A. C. M‘'Minn eco. | 111°00 17°37 

Ws MOU inc ccveskcantaxade 120°00 15°04 

H. Jayo... 7 ) 112°77 16°52 

W. H. Edinger 8°00 114°27 15°60 
' 

AVOFABE. .......c0000. 38°126 | 114°378, 16°164 
Greatest difference. . 3° 000 | 9° 000 2°33 
BRECKNELL AND TURNER. 

W. H. Edingetv.... ... 40°32 120°96 15°48 
C, M*Min1 40°20 120°60 16°00 
W. Suge Tomes | 116°73 15°73 
H. Ja 37° 52 112°56 16°79 
AY ; 9 117°713 16°00 
Grrea t difference. 2 S*] 13) 
BaRrcuay 
| ap er 2 15°45 | 18635. 1b-14 
WH. Edit ! 15°92 137° 7 14°64 
A. ©. M*Mint 12°68 128°04 ] LO 
W. Sa 45°14 135°42 15°92 
Ave 44-793 | 134-392) 14°7 
Gt t difference 5° 24 ois 1°27 
FIrLp 
W. 8 ou’ 29 117°87 15 89 
W.8 1!°G4 127 °92 15°24 
Ii ] ‘ “OG 112°98 16°06 
W. H, Edinger 37 | 118-11 14°79 
A. ©. M°Min: B03 110° 79 17°26 

\ 78 17 { 15°S848 
(ry I t i 17 > °47 
4 ( { prains in tenn utes 
} O78 candles i uinat 
| Avera of difisrent 3° 0S graius in ten minutes 
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‘73 grains per honr; 1°25 candle illuminatiny power. 


Average of illuminating power, 15°715 candles. 

In the month cf June last I tested the gas supplied 
in one of the arrondissements of Paris with an Illum- 
inating Power Meter similar to this, but scaled off ac- 
cording to the French ststem of testing the c ym pa- 
nies gas with a Carcel lamp. The calculations for 
his scale had all been made in London, yet the indi- 
cations of the meter accorded within a fraction with 
the results obtained by the official gas examiners. 

The gas made at one works in Liverpool has also 
been tested for sume time with the Illuminating 
Power Meter, and its indications agreed with thos« 
obtained from King’s photometer, and comparisons 
with candles. 

Aud so at London and other places different in illu 
minating power, and tested by the official standards, 
yet the average of the tests agreed. 

The principle upon which it is constructed is that 
the richer the gas the less the quantity of it that is 
required to develop a flame of three inches in heignt, 
the same burner and chimney being used for all gases 
alike. 

I at one time thought that the light from the stand 
ard flame would be the same from all qualities of gas, 
but a long series of experiments with higher qualities 
of gases showed that, when the same chimney is used 
always, there is also an increase in the light given 
from the 3-inch flame as the gas becomes richer in 
hydrocarbons. This appears to be due to the em- 
ployment of the same burner and chimney for every 


As I have before said, to develo 





ereut qualities of gas in direct propor- 
tions, per cubic foot, to the quantity of gas consumed, 
a different burner and chimney must be employed 
for every quality of gas, even although the flame is 
kept constantly at one height. 

But in the Lluminating Power Meter, as now ar 
ranged, the intrease in the light given from the three 
inch flame, when the same chimney is used, and the 
burner is supplied with different qualities of ges, does 
not affect the result of the observation, and for this 
reason 

The rate of increrse in the light having been once 
calculated and verified by actual experiments, the 
dial is corrected for that increase, and so the read- 
ings are made accurate. 

The pas to be tried is admitted into the inlet of the 
meter, which is at the back. 

A ‘* London ” 


made cylindrical chimney, is fixed, by means of a 


Argand burner, provided with a well 


ground swivel joint, on the top of a pillar screwed on 
to a hollow rectangular base, which is firmly soldered 
to the outer case of an experimental meter, ‘This 


base has no communication with the inside of the 


meter-case. That part of the pillar between the top 


of the base and the burner forms a cock, the gas-way 
of which is not drilled in the usual manner, but is 
slotted across the plug. The sides of this gas-way 
being parallel to each other, it follows that, unlike 
those cocks fitted with round-way plugs, the cock 
opens when the lever is turned by regular gradations 
until it is fnllopen. A quadrant, divided into forty- 
five equal divisions, attached to the cock, enables the 
operator to regulate the flow of the gas to any re- 
quired rate with rapidity and precision. Above tbe 
quadrant a sighting-frame is fixed, having two upright 
pillars, crossed by a flat bar at one e1d, and at the 
opposite end a frame fitted with blue glass. A scratch 


is made across the glass exactly three inches above 


the solid part of the frame. The bottom of the open- 


ing, the top of the burner, and the termination of the 
thiek part of the back columns are all on the same 
level. The scratch on the glass and the bar which 
crosses the back pillars are also on the same level! 
and parallel to the three lower points just mentioned, 
By these arrangements the operator is enabled to ad- 
just the height of the flame to the level of the scratch 
and the back bar. 


It may bo observed, in passing, that if some points 


n the flame pass the line by about one-eighth of an 
uch, it will make but a very slight difierence to the 





result There will vays be 51 l t } n t, fixed in the center of the back of the in- 
look li las | é [urn the lever so as te make the gas pass 
minutes practi y measuring drum, and let it get rid of all 
out previous knowled f the kind of gasin it. Light the burner, 
he he t of the flame i flame to three inches in height. Then, 

On the left side of the } v I n t hand arrives at 16, change the posi- 
pillar stands is a tube w t n of r,soasto make the gas pass to the 
outlet r I r ing through the measuring-dram. 
left of t meter is th ‘ { t nd will then stop at 16. Wind up the clock 
maintain uniformity cf pr ur by 1 f t on the top of tha meter, 
instrument is in e This I t t ear of the dial-ring. Start the clock by 
to give p ire en rh to c t slide which is on the left of the meter, 
the chimney t regulat f to t )vern Then, when the hand of the 

On the right of the hollow bas ir ny one of the divisions of the min- 
cock, witha ending in a k the position of the lever of the bye-pass, 


: ugh: the meter. When 


in one direct far as t { 1 hand has made one complete revolution, 

d in commu! 1 with th f pi et y means of the lever, in the manner 
vhich is full of m ired t é | , and read off the illuminating power 
measured gas passes throng ’ I n ite clock s ild not be stopped either before 
»f the cock 1} Leal rvation, unless it is desired to put 

f tl t j emtirely at t 
ble governor at ‘the I t [t will not have escaped your observation that the 
the governor to t} I I [ I ‘ Power Meter is a combination as it were, 
burnei While \ | t Lowe Jet Photometer, the well-known dura- 
this rou is tof Dr. I nd the burner part of the par 
Vv ves i I the : % t 
Op] t | before you is not precisely 
route is opened for t | f t h |] ve made for gases of high illnmin- 
passes directly f t] roduced from cannel coals. This com 
passing into t suril mer t 12 candles, a standard of illuminating 
f the pl f c, and t think, not often seen in Scotland. 
hefore to the inlet of the I ne I have constructed for Mr. King, of Liver 
way tot } is adopted for his purpose has a 
sition of tl ver tl rm¢ } nt I standard point on the top of the 
IS atl t, nat i $3 ung | i vandles inst id of 16, 
having | 1 properly adjust { y But é rtheless, the scale of this meter, although 
from 8 10ths to one f é na t irds the high numbers, is just as easily read 
uv here it is wider, because with the 
the height of the fla the pointer moves slower. 

The tt I P Meter will, I am sure, be 
measuri! it f f the engineer, but I do not think 
making a revolution the ever, leed, can ever, he adopted as a par- 
divided into ber f t rd 
with the i nat I [ believe we must have a ratural 

t 1 sy i perm « vhich is also used for pro 
as which will V lame of t t | light. This has a commercial value 
Thus, if the ler 18 Sup} l i very fluctuating, and is can be measured with 
the flame i ined at t x- it both f minating power and price. 

hand will make one complete 1 t My knowled of petroleum oil—not very great, 
ute. If the met supplied w i, perhaps es not lead me to anticipate any good re 
the flame maintained at th i I ts 4 tar l test for gas It is a congeries of 
make « ( part of f different specific gravities and different illum- 
at the figure minut Wit é . tir powers, and it does seem difficult—I do not 
it will make less than a complete ( t ible—to make use of such a variable mate- 
minuto, and V t 20 I ndard [tf seems ts me to resemble a 
vided with a v ite and tandard yard measure made of india-rubber. Can. 
with one pointer-hand, hn ele lles, sil the days of George Lowe, have been fonnd 
cuit of the small dial in one minut i l l elimentaliscs to be very uncertain asa 
vided into y ial divisi [ pres if sperm or wax candles had 

On the rigbt of th . : oul fou reliable, Dr. Fife would not have invented 
side case of t meter is tl va é } t it} fest; yet I must say that it does aston 
with back and f t \ At the t me to read in the Journant or Gas Licutine of 
line thes¢ i 6S are stret i ! ) tor I I yi perm can lles as a standard, ox 
th P lly by different writers. Dr. Letheby 
crewed whe ti t { I itution of Civil Engineers, in 1876, 
the gaug . [ { we t had been, and were, liable to constent 
gauge is for the pury € yoni #1 from the mannerin which the wicks were 
there is too much in the meter le, and m the different qualities of wax used 

In the base of the meter isa for t purpose | to break the grain, as it is technicallv called—tbat 
of emptying all the water out of i t ly, prevent the grain from crystalizing. 
site todo so. The meter should One of the present Gas Referees, Mr. Vernon Har- 
side down f the purpose of empt o1 : urt, says the same thing, and has proposed another 
will get into the vernor and conn¢ ns, and tandard, viz., pentane mixed with atmospheric air. 
abiy cause trouble. For the purpo t [ cat ilso that, of the four different kinds of 
meter a solution of one part of good rine, tree pariiamanta sperm candles, tested by myself and 
from acid, in three parts of distilled be thers at Fulbam in May last, one maker's candles 
used, ere 1 ¢d with paraffin or pelrolenm, and it was 

The mode of putting it into operation is ver 1- | those dles which brought down the average of the 
ple. Having filled the meter up to tho water-line | other three kinds, so that the grand average of all the 
scratched on the glass, connect it to the gas supply experiments showed a little lower than the reading 
with a piece of metal tube, Thi vt ix a ground | obtained from the Illuminating Power Meter 
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It is beginning to be felt that something must be 
done to obtain a more scientifically accurate test than 
candles, Gas engineers cannot, wtth the increasing 
demands made upon them, be for ever at the mercy 
of the sperm candle. The late Dr. Letheby. whose 
loss the gas world much regrets, was of the same 
opinion as myself—that every quality of gas shauld 
be tested by one standard burner, the quantity con 
sumed varying in inverse ratio with the quality. This 
opiaion is shared by Dr. Pole, one of the present 
Gas Referees for London, and, I believe, by his col- 
league, Mr. Vernon Harcourt, and by other eminent 
scientific chemists and gas engineers. 

The constant standard quality of five cubic feet for 
every gas is practically impossible, and only leads to 
great inconvenience, instead of promoting a just ap- 
preciation of illuminating power. 

The consideration of these difficulties naturally lead 
to the invention of the instrument before you. I 
think it will be found that not only will this instru- 
ment be an excellent guide for the engineer, but that 
if it is used in comparison with, say, the candles till 
a better standard is found, and a very useful and re- 
liable verification apparatus will be obtained. 

The manner in which I propose to use it as a veri- 
fying insirument is as follows: The Illuminating 
Power Meter, with its burner and chimney. occupies 
one end of the photometer; at the other is placed a 
delicate balance, carrying two pieces of candle—a 
candle cut in half at the middle, and burned, one end 
towards the butt, and the other towards the point. 


By this mode the different specific gravities of each 


part of the candie are made to equalize each other. 
The candies are allowed to burn themselves into 
their normal state of burning, aed are left slightly 
heavier than the counterbalance. The flame of the 
Argand burner is to be regulated (irrespective of 
quantity consumed) to a height of 3inches. The 
King’s pressure-gauge is to be put in communication 
with the foot of the standard burner, so that the 
slightest variation in pressure may be observed by 
the operator. The pressure required to give a 3 inch 
flame is to be noted by the operator. ‘Then, when 
the candle balance is in equilibrium, the candle min- 
ute clack is tobe started, and the operator drops a 
40-grain weight into the candle scale. 

He takes nine observations, one at the expiration 
of each minute. At the ninth minute he leaves the 
disc, and watches the candle balance ; as it comes 
again into equilibrium he stops the minute clock, and 
notes the number of minutes and hundredths of a 
minute the candles have taken to burn the 40 grains 
of sperm. 

He then consults a table, which bas been prepared 
by Mr. T. W Keates, the consulting chemist to the 
Metropolitan Board of Works. This telis him ata 
glunce how many grains of sperm at such a rate of 
consumption the candles would have burned in ten 
minutes. 

The operator has then to take his tenth observa- 
tion. (The candles are not blown out He is to add 
up these observations, and multiply the mean of them 
by the number of grains consumed by the candles in 
ten minutes, divide the product by two, and the re- 
sult will be the illuminating power of the gas con- 
sumed by the standard burner. ‘Then he has; to take 
ove observation of a minute with the Illuminating 
Power Meter, and ncte the result. This observation 
will give him at the same time (the dial being prop- 
erly divided into cubic feet and parts of cubic feet) 
the quantity of gas consumed by the burner, and the 
illuminating power of the gas at the standard rate of 
five cubic feet per hour. 

The illuminating power of the gas, as determined 
in the first sum, has then to be multiplied by five, 
and divided by the quantity consumed by the stand- 
ard burner per hour. 

The result will be the illuminating power of the 
gas at the parliamentary rates of consumption of 120 


grains for the candle, and five cubic feet per hour of 
the gas. 
The check test of the Lliuminating Power aaeeed 


will always show any variation in the standard of 
comparison, whether’ it be candles, oil, or aay other 
snitable standard. Of course, if the present—as I 
think bad—-sysiem of using five cubic feet for every 
test is abandoned, this experiment will be verw sim- 
ple indeed. The complication is due entirely to the 
extra calculation involved in bringing the results up 
In Scotland it will 
be next to impossible to retain thisstandard, because 


to the standard of five cabic feet. 
the gas is too rich generally to be tried with a greactr 
quantity than three feet, or three and a half feet at 
the outside. Therefore, the dial of the Illuminating 
Power Meter may be trusted to do the calculation, if 
it be required to know what ‘such gas as that tested 
would give per five cubic feet of gas per hour. 


In conclusion, I thank you very much for the great 


attention you have accorded to this paper, and I hope 
that what I have said may be found useful to you in 
assisting you to a correct estimation of the result of 
your labors in the production of illuminating gases. 
I am much pleased at the bonor you have conferred 
upon me this morning, and shall at all times be glad 
to do what I can towards our mu‘nal improvement in 
the common object we have in view, viz., the pro- 
duction of artificial light from coal gas. 
To ve Continued. } 





The Telephone, 
BY PROFESSOR A. GRAHAM BELL 
(From the ** Journal or the Society of Arts,”’ Nov. 30.) 
_— 
{Concluded trom page 12 

The effect of reversing an undulatory current is to 
strengthen and weaken the magnet, and the result is 
that the plate is attracted in a varying mauner, and 
the plate at the receiving end vibrates in a similar 
manner to the one at the transmitting end, and soa 
You, thevefore, have the 
voice of the speaker converted into electricity here, 


similar sound is produced. 


and at the other end of the circuit you have the cur 
rent of electricity re-converted into sou d. No vol- 
taic battery is used in this form—nothing bnt the 
magnet itself. I may here state one defect of the 
current. It frequently happens tbat, for practical 
purposes, the current is sufficiently un lulatory to 
produce, atthe other end the effect of articulate 
speech, but the current produced in the coil is not 
strictly proportional to the velocity of the motion of 
the plate, as was pointed ont to me by my friend Prof. 
Cross, of the Institute of Technology at Boston, for 
there is another effect produced dependiug on the 
proximity of the iron plate to the poie of the magnet. 
If it be moved with a cervain velocity, and the plate 
is very near the pole of the magnet, the effect pro 
duced would be very much greater thanif it were 
farther awa), so that you have the approximation or 
the separation of the two affecting the result. In 
fact when the plate vibrates towards the pole, the 
current produced is too strong, and when it goes from 
the pole of the magnet it is too weak. So that the 
effect is not strictly an undulatory current. If the 
amplitude of the vibration of the plate is very great 
the defect is magnified, but if it is lessened the effect 
more neurly approximates to the undul itory charac- 
ter. Hence the curious effect, that soft speaking 1s 
much more distinctthan loudspeaking If youshont 
or roar into the telephone, you have the sound pro- 
duced at the other end very loudly ; but a discrimin- 
ating ear will recognise that the articulation is not so 
distinct aswhen you speak more softly into the in- 
strument. However, theory shows one way in which 
the defect can be remedied. Sn} pose we have alter- 
nate impulses going slong the wire, and that, when 
the plate comes towards the magnet, we have a posit- 
ive current produced, and when it goes away a nega- 
tive current. The coil may beso arranged that when 
the positive current traverses it, the magnet will be 
strengthened, and it will then attract the plate with 
greater force ; and thus, when the first plate approach- 
es the magnet, the other will do the same, and thus 
| the defect will be magnified. But we may also ar- 


range the ooil so that, when the first plate approaches 





the magnet, the other will recede from it, and thus 
the effect I have spoken of will be neutralized. 

This leads me to a very curious point in the use of 
the telephone, viz., that you can control the phase of 
a vibration by specially arranging the coil. You can 
take two telephones and arrange them so that, while 
the same person makes a musical tone into the receiv- 
ing instrument, the phases of vibration of the plates 
shall be identical or opposed. Sir William Thomson, 
a few days ago, made an experiment of this kind with 
me in Glasgow, and we found that the telephone is a 
beantiful instrument for illustrating the interference 
ofsound. If you arrange the instruments so that 
you have the phase of vibration the same, and then 
place your ear to the instrument, you can perceive 
the sound approximately doubled in intensity; but 
arrange them so that the phases are opposite, and 
there is a ‘* dead spot,"—silence 1s produced at one 
point. I never heard interference of sound so beau- 
tifully illustrated as in that experiment, and there is 
no doubt that many uses can be made of the instru- 
ment in acoustics, from the fact of our being able to 
control precisely the relative phases of two vibrating 
bodies. The experiments made with this telephone a 
few days ago by Sir W. Thomson have demonstrated 
the fact of an interference in the perception of sound. 
For instance, take ywo instruments, one vibrating in 
a certain phase, and the other in a phase nearly, but 
not quite, the same. Place one to one ear, you per- 
ceive the sound on that ear alone. Place the other 
to the other ear and you perceive it on that earalone. 
Place them to both ears at once, and you can arrange 
the phases of vibration so as to make both tympanic 
membranes act at the same time, or vibrate in a dif- 
ferent manner; and there isacurions difference in 
the perception of the sound, itcannot be described, 
but it is something of this kind. You place the in- 
strument to ¢ach ear in that way; where the phases 
ire identical, you have a single sound, and you may 
localise the sound say on the surface of the two ears, 
but when the phases of the vibrating plates are re- 
versed, the locality of the perception seems to change, 
and it seems as if you heard the sound at the back of 
More- 


over, if you take two distinct circnits, and have ong 


the head, instead of at the surface of the ear. 


telephoue on one circuit and one on the other, and 
have a musical tone produced from one telephone, 
which is almost, but not quite in unison with that 
produced from the other, you have beats. 

We know that if two organ-pipes, for instance, 
were vibrating in this room, the pitches of which 
were adjusted in that way, we shonrld be cvugnisant 
of beats, illustrating the interference of sounds of 
that sort. Sir William Thomson writes me that he 
has shown that the same effect is produced in the 
sensation of sound. for placing one plate to one ear 
and the other plate to the other ear, so that each ear 
perceived only one sound, the same effect of beats 
was produced, showing very conclusively the inter- 
ference in the sensation of souud itself. 

Ihe next illustration shows the way in which the 
telephone can be employed for the actual purpose of 
conversing at a distance. It is preferable to employ 
for this purpose two telepaones, one in front of the 
mouth, and the other at the ear, for it has been found 
that when one telephone alone is employed, it con- 
stantly happens that persons separated by miles of 
distance speak at the same time or listen at the same 
time, and by placing one telephone to the ear and 
the other to the mouth, conversation at once becomes 
practicable. 

Of course the question will probably arise how far 
can it be possible to use the instruments? That as 
The limit has not been found. 
In laboratory experiments no difficulty has been 


yet we do not know 


found in using an apparatus ot this construction 
In this 
instrument we have a powerful compound permanent 


through a circuit equivalent to 6000 miles. 


magnet. The longest actual wire I have been able 
to experiment upon has been 258 miles in length, 
and no difficulty was experienced so long as the other 
parallel wires were not in operation. The instru- 
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ment is wonderfully sensitive to inductive influences 


" 
and when you use & wire upon the poles with other 
wires you have the benefit of the other messages that 
telephone 


However, means have been discovered very recently 


are passing along the other wires on the 


by which the inductive influence of other wires cat 
be overcome and neutralized, so that I hope we may 
have the instrument in use upon circuits of all lengths. 


I do not know that there are any other points that I 
should like to mention to you to-night, exceptin 


a new application that is shown here to a diving ap- 


paratus. Inside the diver’s helmet you place a tele- 
phone of convenient structure, and in the place of 


using a separate telegraph wire, we use the wire that 
In eve 


breathing pipe of course there mast be a cuil of wire 


is coiled up inside the breathing pipe. ry 
in order to withstand the.pressure of the water, and 
that wire we find can be used for the purposes of th: 
this 
nected with the telephone inside the diver’s helmet, 


telephone, so that the wire inside pige is con- 
and the earth connection is simply made by attaching 
the other wirs to the helmet itself which is in contact, 


the I had the 


trying to conversa with a diver yesterday, with per- 


outside, with salt water. pleasure of 


fect success, at Messrs. Siebe & Gorman’s in a tank 
He heard every word I said, and I was able to und 

stand every word be said; and when I told him t 
come up, by word of mouth he obeyed me. I do not 


know that there are any other points of interest t 


you, but I shall be very happy tv attempt to answer 
any questions that may be put. 





The Liquefaction of Oxygen. 
eae 
Six gases, say the textbooks of elementary c] 


try, have never been liquefied, though it can scarce 





be doubted that their liquefaction wonl?! be effected 


could we apply an intense degree of cold and 





sure combined. These gases are hydrogen, mat 
gas, nitrogen, oxygen, carbonic oxide, and nitric di 
oxide. 

We shall be able fur the future to test the da if 
the text of our textbooks, for on Saturday last, t 
22nd inst., oxygen was lhquefied at Geneva, by M 
Pictet, and M. Cailletet is stated also to have 
fied carbonic oxide and nitric dioxide, though we ar: 
bound to say that the accounts we have seen of th 
latter achievement are rather contradictory. Th 
teresting news was telegraphed to Prof. Tyndall, who 
made them the property of all the world by a com, 
munication to 7 dimes, and we now give the cir 
cumstantial account of Pictet’s experiment, from tl 


Jou 


‘* Ono of the most interesting experiments in phy- 


rnra (ré It says: 





sics made in our time has been carried out here with 
great success in the laboratory belonging to the Sci- 


entific Instrument Company. Our fellow-citizen, M. 


Raoul Pictet, has succeeded by the help cf ingeni 
ously-disposed apparatus, in obtaining oxygen in the 
form of aliquid. By a double circulation of sulphu- 
acid the latter 
at a temperature of 65° of cold 
The 
The 


meters 


rous acid and earbonic gas, as is well 


known, is liquefied 
under a pressure of from 4to 6 atmospheres. 
details of the experiment are then as follows 
liquefied carbonic acid is led into a tube four 
in length ; two compound-action pumps make a baro- 
metric vacuum in this acid, which solidifies owin 
the In the 
first tube, solidified 


passes 


ato 


difference of pressure. interior of this 


contalning the carbonic acid, 


a smaller tube, in which there circulates a 


stream of oxygen. The oxygen is yielded by chlorate 
of potass in w strongly made cylindrical generator 


with egg-shaped ends. ‘he generatcr will resist 


pressure of 800 atmospheres. On the morning of the 


mer 


22nd the apparatus as described was put in proy 


trim, and when the pressu¢e reached 300 atmospheres 


f the 


tube at the moment when the compressed and frozen 


a jet of liqnid oxygen spirted from the endo 
gas paased from this high pressure to that of the at- 


mosphere. Tho great interest of the experiment lies 


in the experimental demonstration supplied by it of 
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identally 
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sgistered hundreds 
when it should 
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d The probabilities 
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Comp: Gas from Lime Kilns. 


R2 ROBINSON AND STUART THOMSON, 

appeared in the CHEMI- 
to the effect that the 

1 almost en 


of 


ay peared to us to be 


1{ , ’ . ist 
ate si li Ail ii § CODSISTEC 


O), to the exclusion 
opinion, and having 
were induced to ex- 
yme kilns in this neigh- 


the varieties known 


‘am, Which is a thick 


and 
er, chiefly of a bit- 


contains a@ con- 


1 analysis of the 
classified as what is 
* White.” 
91] 


( CO {1-618 43 
*Lime.. ies 51°6S1 a4 
i ne tr 
(}° 


‘Uv 


ces 


96°566 
in both cases, 
that 
a half 


pere.tion ; 


marked I, 
hours after 
that 


ar 1 Il. was drawn at 5.30 p. m., while charging 
lwiths 


osition of the gases 


lectec 


od of reduction, 


rther remark that carbonic acid 


and oxvgen were alone 


being stated as residue, 
> assumed to consist of 


3 of by 


nitrogen mixed 


drocarbons. 


at O° C, and 760 m.m 


Che “tl Ne 


100°00 


University of E 
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The new the L 


ike View, I)., 


inning, after being inspected and test 


Engine water 


committee appointed by the Village Trus- 


tees, a few days since, a report of which will be pre 
at the next;meeting of the Board. The aver- 


ntea 
juant 320,000 gallons, and the 


ag 
5 


ity pumped daily is: 
new pump does the work on one-half ton of screen- 
test will be made at sume 


ings daily. The pressure 


future day.—Angineering News. 
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Corrected Illuminating Power 





Date. Time of re 2 “3 = 3 
Day ut | 4%) Sm %| 
Dec. which Sit) Sal atl | Gaal 
Test were) ~ =| Sau! & x 5&1 2 o 
1877.| made. B6| €6| £0 Ba) Ba 
Zz. = A = 7 
24 16.57'16.538 18.98 17.05.16.44 
Between 
26 17.02'17.03,18.42 17.01,16.8 
10 A. M. 
27 16.23)16.27 18.76 18.49)16.27 
and 
28 16.32 16.74 17.83 17.21/16.¢ 
oP. M. 
29 16.98 17.42 18.79,17.18/16.5¢ 
Average 16.66 16.79 18.55 17.39 16 
31 18.10,16.52, 19.21 17.17)16.34 
1878 
Jan 2 15.96 16.58 19.89 16.46 16.15 
3 16.10 16.64 19.10 16.76 16.28 
4 16.386 16.50 19.55 16.96 16.6¢ 
5 16.06 16.92 17.16 17.19/16. 546 
Average 16.51/16.63 18.98 16.91)16.39 
7 15.51/16. 28'20.25,17.35)16.44 
~ 16.71116.91/20.0 7. O4)16 
9 16.21:16.39 18.18 17.29/16.4( 
10 16.11. 16.27 18.1017 S 16 
11 15.29 16.00 18.71 17.02 16.2 
12 16.58 16.17:17.89 17.25 16. A 


Average 16.07 16.52 18.8417.19 16.41 
Sugeg-Letheby burner 
E. G. LOVE, Gas Examiner 
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Gas-Tight Intelligence, 


United States. 


‘How much is a meter?” asks a Cleveland paper. 
Wait till the gai; man comes around, he'll give you 


liberal figures. - -Kacha 


CuicaGco, Inu.—The gas companies of Chicego have 
accepted the terms of the courcil of $1.65 for the 
South side, and &2 for the West side per L000 feet. — 


Engineer ‘ News. 
A New Gas Company.—A new gas company is be- 


ing organized in Jeffersonville, Ind., with a capital 


lstock of $25,000. Many citizens have subscribed. 


This compeny will apply fora charter soon. The 


| company propose to carry on its business in the 


| towns of Port Fulton, Clarksville, and Ohio Falls, as 


well as in the city of Jeffersonville. —/did. 


Gatveston.—Alfred F. James, Ephraim McHean, 


land their associates, have been authorized by the 


City Council of Galveston to supply that city with 
gas for twenty-five years. The ordinance is quite too 


lengthy for publication in our columns, but may be 


| found in fall in the Galveston News of the 5th inst. 


| formation of the ‘*‘ Universal Gas-Light Improvement 


—] 
FREIGHTING.—One thousand tons Scotch cannel re- 
cently arrived per sail, on a freight of three shillings 
sterling. Out of this the vessel had to pay thirty 
cents per ton to the gas company, at whose dock she 
was discharged for unloading. Highly profitable 


freighting !—Coal Trade Journa 


ELECTION OF DIRECTORS 

Mose Ss Tayl py’. 
Samuel Sloan John J. Cisco, Johu R. Ludlow, Percy 
R. Pyne, Mason Young, Wilson G. Hunt, James H. 


Young and ¢ 


Manuatran Gas Licgut Company 


rles Roome. 

Metropo.itan Gas Licgur Company.—Oscar Zolli 
koffer, R. H. Arkenburgh, Thomas T. Buckley, John 
R. Cecil, Albert Cornell, John P. Huggins, D. H. Mc- 
Alpin, A. C. Peck, George F. Victor, Augustus Schell, 
Sam. Willets and ,U F. Zollikoffer. N. Y. Herald 


Jan. 15, 1878. 


OrrensivE Gas.—Most people wondered, while 
passing by the City Hall during the last week or so, 
where the very offensive smell came from, which 
they perceived when in that immediate vicinity. The 
general conjecture was that it emanated from a small 
army of skunks which had suddeul; invaded the city. 
We came to that conclusion ourselves, but 1t has just 
been discovered that the gas manufactured by the 
new process, and supplied by the City Gas Co., is 
And it still continues to 
emit it with all its might.— Daily State Gazette, Tren- 


ton N. J., Jan. 1. 


the cause of the bad odor 


Great Britain. 
AITKIN AND Youna’s Process.—We do not often 


allude to new companies, but may mention here the 


Company,” which has been formed with a view to 
develop the use of Aitken and Young’s patented pro- 
cess. This process has been more than once described 
in our columns, and we have expressed a qaalified 
opinion, that when a gas company have not a 1eady 
yutlet or sale for the tar they make. the process may 
be employed, first, to increase, to a sniall extent, the 
volume of the gas produced, and next, to improve its 
illuminating power. We have only to add that, when 
the tar has been employed according to the patent, it 
is still valuable for everything but distillation for 


naphtha. All other ingredients of worth remain. 
Chere is one feature in the prospectus, and it is, in 
tact, the one which chiefly induces us to give a notice 


of the company. Tbe projector—for he seems to| 


stand alone—is to receive no cash payment until the | 
{ 


shareholders receive a 10 per cent- dividend. ‘This 
is an example of good faith and confidence, which is 
in striking contrast with some enterprises we have 


had accasion to notice.—Journal of Gas Lighting. 


Street Licutinc witH Or In EnGuanp.—-There 
isa gas row at Carshalton, and, as a consequence, 
the public gas lamps have not been lighted for som e 
nights. Regretting as we do the constant squabbles 
of gas companies, which might, we think, in most 
cases, be obviated in a very simple way, we do not 
at all regrot the extension of the ase of petroleum for 
public lamps. All things find their leve), and a short 
experience will teach authorities that, after all, gas 
is in every respect superior to, and cheaper than pe- 
troleum Experience, as sume authorities have al- 
ready found, is at times dearly bought, and some, we 
expect, will have to regret the day, or night, on which 
they resorted to petroleum.— /did. 


Tuer Price or Gas ror Purntic Lamps In ENGuanp. 

~The quarrels of gas companies with local authori- 
ties as to the price at which public lamps shall be 
supplied is leading to an extension of lighting by 
petroleum oil. At present, we believe, Winchester, 
Poole, and Barking, are lighted by means of oil lamps. 
The Romford Local Board have recently decided to 
adopt oil, and the Corporation of Bristol and the Lo- 
eal Board of Guisborough are considering whether or 
not they shall adopt the same system. A deputation 
from the Corporation af Bristol went to Winchester 
last week to see and learn for themselves all about 
petroleum lighting, They found, we understand, 
that the light given by the lamps, though whiter and 
brighter than that afforded by gas, did not diffuse 
well, and that the reservoirs at the bottom of the lan- 
terns, even when made of glass, cast a deep shadow 
immediately under the lamp. They were told that, 
for the present year, the ccntract for lighting the 
city is 10 per cent. less than that offered by the gas 
company ; but it was judiciously pointed out to them 
that next year the conditiens may be reversed. The 
increased use of petroleum must necessarily lead to 
an increase of price, and the well-owners in Pennsyl- 
vania take every opportunity of adding to their rate 
of charges. There is a strong opinion that the wells 
will not last out many years, and the necessity for 
‘making bay while the sun shines” is generally rec- 
ognized by the lucky peuple who have “’ struck ile.” 
We shall be told, of course, that there is petroleum 
all ever the world; but when it is brought to Eng- 
land from other sources than America, what will it 
cost ? 

Turning to the source of discord between local 
authorities and gas companies as to the supply of 
public lights, we find it is invariably a dispute about 
price. Now, cannot some arrangements be made 
which will be satisfactory to both parties? Most spe- 
cial Gas Acts enact that gas supplied to public lamps 
shall be charged for at the lowest rate paid by private 
consumers, except under special contract. But it is 
nowhere said that private consumers shall be charged 
for gas at the same rate as is paid by a local authority 
for asupply to public lamps. ‘Travelling in Switser- 


| land, some five and twenty years ago, we were greatly 


annoyed one day, at a table-d'hote, by the discordant 
din made by a band stationed in the salle a manger, 
and next morning we found in our bill a charge for 
**music.’’ (?). We objected to the item. ‘* Very 
well,” said the bland landlord, ‘* I will take it ‘‘ out; 
but you will pay one franc more fur your bed,—Jour. 
of Gas Lighting 





Barrow-in-Furness.—A large pocket of meta] 
has been found ata place called Sandscale, where, 
hitherto, the existence of hematite was not known. 
This is an important event to the district, inasmuch 
as it indic tes the existence of ore over a larger area 
than had been previously known; and it affords a 
proof of the almost inexhaustible bed of metal in the 
Furness district.—lronmonger 
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Correspondence 





(Correspondents, in all cases, shouid sign their communi- 


cations with thelr names and address in full for pu 


not 


tion, unless desired, but as a guarantee of good faith.—Ep 





Give Your Foreman the Journal. 
December 28, 1877 
Mr. Editor: I enclose Post Office order for $7.80, 
of which $4.80 is for enclosed bill, 


Journal for 1878. 


and $3.00 for the 
Please send it to « He 


is my foreman, and I take this method of showing 


of benefiting 


my appreciation of him, and indirectly, g 
my company, by making him more intelligent, and 
therefore a more useful servant. Yours truly, 


* * - 


Among many commendatory letters which we have 
received, we publish the following as a model, which 
We hope 


we would be very glad to see imitated. 


many other managers will ‘‘ go and do likewise. 
There are many men ahout gas works who can be 
benefitted by the Journal, whose compensation 1s 
hardly adequate to meet the demands of daily life, 
and subscribe for many periodicals that they wouk 


really appreciate and enjoy.—Ep. 





Purifying Drinking Water. 

<> 
Chief Engineer McFadden, of 
Water Works, in his annual report, from which we 


have already giveu several extracts, gives the follow- 


ing information relative to the purifying of drinking | 


water ; 

Water, though theoretically made up of only two ele- 
ments, without perceptible taste, color, or smell, is 
never supplied by nature chemically pure. Analysis 
proves that it contains, in a greater or less degree, 
foreign matter from 


gathered many sources. It is 


only where these exceed a certain percentege that 
they become dangerous to the health of the commu- 
nity, and make a purifying process necessary to fit 
the water for domestic 


use. These impurit 


eS may 


be classified under three general heads 
I. Floating debris. 
EH. 


II. Organic impurities. 


Mineral sediment. 


Impurities of the first class are confined mainly to 
the surface, and are made up of floating wood, leaves, 
etc. A properly arranged system of screens will ar- 
rest them and obviate this trouble. 

The second class is made up of such mineral sedi- 
ment as is derived from the abrasion of rock, and the 
washing of the different soils forming the river basin. 
Unless present in very large and unusual quantities, 
these impurities are seldom injurious to health, but 
society demands clean-looking water, and the manu- 
facturer often requires it; therefore it is well to get 
rid of this sediment whenever possible. 

Subsidence or gravitation is the simplest plan to 
pursue but requires & storage capacity of at least 
one week's consuwption to give the particles time to 
settle. 

It is in the third class of 


impurities—those derived 


from organic bodies—that we find the elements mos 


dangerous to the community ; and while their remo 


val is of vital importance, they present the most for- 
midable obstacles to the engineer. 
fhe principsl source of orgapic impuries is decom 


posing animal and veget ible matter, sewage, dissoly 


These 


matters remain in suspeusion until decomposition has 


ed fertilisers, waste from m snufactories, etc. 


removed so much of ti volatile natures that the 


mineral components can sink, but their really danger- 


ous elements frequently so unite chemically with the 


water that no artificial s’stem of filtration can sepa- 


rate them. and under the 





guise of pure limpid water 


they convey the seeds of disease to the consur 
Subsidence w 


purities 


yuly partially remove organic 


oxidation, by exposing the water in thin 


sheets to the action of the air, asin running it over 
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weirs, is beneficial ve ] t y 1 feet euch, and should be not less than 12 
system of filter beds will! t i tad [he sides and bottom must be made im- 
terlous particles held in s t ; by pnddle clay or concrete. ‘There are many 
The only true met 1 of furt I f rar the interior of the filter bed, but 
to maintain the pu f t | est and most econumical is ons in which 
verting from it as muc | ‘ loor area of each individual bed is covered 
facturing refuse, et | nemy ing f brick piers pl iced a short dis 
should teach us that it false part nd ficiently high to form a storage 
pour all manner of filt t n f n water Upon these piers rests a floor- 
then attempt to get rid ‘ laid with open joints, and this 
ficient processes r} 1 ts in turn the leyer of cobble-stone, 
ty 1is— . 1 fir ravel and sand, through which the 
‘‘If any water inter 1 f te must by percolation. When the water 
found to be charged with orgar to tl ering bed from the subsiding basin, 
the very best plan of tr ( i irities, except these in solution, are inter 
the require I the surface of the sand stra- 
The next best | the uppermost of the filtering strata. 
purer source, is to so perf I this sand the n perfect filter, but at the 
the most fruitful s¢ of dar { the slower its action The deposit of im- 
ties—that they discha tl { the sand clogs the filter, and must be re- 
sible, from the strea fr iw { il { from one toe ight weeks, de- 
ter supply. t n.the condition of the water to be filtered. 
The following is a brief sket é I to make possible this clearing process, without 
for the purification of wate: t) pply to the consumer, that the filter is 
Evaporation and ti sé t lependent beds, but this at the same 
the most effectual, cannot | ne iires a surplus area sufficient to keep one or 
a large public supply S stantly out of services. 
must be relied upon Filter beds should be covered over, to protect them 
Carbon, prepared in lar | m ice in winter and the heat of summer, wiiich 
that the water must percola t ; itter egpecially, acting as ic would on shallow and 
reacts on all orgar tt beds of water, would render the supply unpleas 
heavy this process is warm, and promote vegetable growth in many 
large area of filter made nec¢ ; t tionable forms Experience has proved that 
progress of the water thr t { iltered water must be used at once, Unless kept 
3,300 square feet of the 1 | protected it soon spoils, muc h more readily than tur- 
to supply 1,000,000 I f { ter 
In England magnet fumbar, Kirkwood, and other hydraulic authori 
hematite iron o1 t ranu § inite in saying that, to be cleansed of its im- 
layers of from 2 t 1} ind made potal water should not pass 
io eel to give é bed at a m<¢ rapid rate of descent 
matter 6 ine per hour, or 12 feet per day, and in this 
Infiltration 1 spensive feature of the system, 
towns and cities. ‘I i purify 1,000,000 gallons of water per day re- 
vated in the per , i ra 00 square feet of filter- 
water-bearing sand fo1 andas the present maximum demand of 
galle ries are } | lelpl QOO0,000 ga llon» per day, wore than 
plied by percolation | f i s of filter beds would be needed, without 
two side walls, say eight feet ay ting the surplus arew required for cleaning. 
of a length commensurate i rhe above is a mere outline of the cheapest form 
amount of water fur: ed by r The actual cost of a perfect system 
porosity of the sand and grave filter and clear water basin will vary 
them, and the head of wat 1 | with the nature of the site, the material and the vol- 
tion is maintained. W ama water required. The constant expens 
and the volume required t t | of attending these basins is likewise aserious item not 
ple aud effective t t ut of 
Milter beds purify tl a ) Medl k, of Amsterdam, strongly advocates the 
through intercepting st i as a purifying agent. In experimenting 
clear water basin beneat f ‘a of Holland, wnere the water is very im- 
by pumpage to the cot ; 1a t Iron graupps and Strips of iron 
in England and on the Continent ; 1} lin the weirs reacted very energetically on wa 
nad te ecemtend é ener ( ‘ ammonia, or matter capable of yielding 
couraged their use in tl cou ~~ impurities being precipitated by coa 
The requirements of , 
may be briefly set dow! 
most successful and econo Sewage, Drainage, and Disease. 
Kirkwood, in his report of : I \ ast 
Company, recommends f y \ il session of the Philadelphia County Medi- 
sucee sfal worki f a filter > y was held, on Wednesday, September 1th, 
step in the system, the format f + ba. | at the hallof the College of Physicians. and matters 
sin sufficiently large to hold at earing upon the health of the city were discussed. 
consumption of water, t I 1A. Cleeman, in a report from the Stand. 
particles by avitation ng Committee on Hygiene, introduced the subject oj 
more economical, and usef lrainage and sewerage of tte city as related to the 
for stora typhoid fever. Last year there were 
The filter beds | leathus in New York from that disease, and here 
some convenient point on t ere 774 deaths, although the population of the 
the river, if sufficiently y t f city is 25 per cent. greater than that of Phila- 
from ice ; but the g é his contrast leads to particular inquiry here 
} ply and the consequent expel standpoint of local interest. An enumeration 
tecting works, 1 ler t ts by whi the specific poison that brings 
sable, to say the least ‘ t the fever is supposed to be produced, led toa 
The filter area i ibdivided i review of the system of drains. Dr. Cleeman be - 
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lieved that 16 Sy tem now in use here does Imost 
nothing to prevent the spread of typhoid fever, but 
that on the other hand it does little toward its direct 
development It is desirable, however, that the sew- 


ers be so cot str 





eted as to carry off all organic refuse, 
which tl ey now! il to do 
Dr. Benjamin Lee spoke upon the garbage nuis 

ance. ‘l'yphoid fever, he assured the society, is in- 
ducing wortality at a steady rate of increase. It 
no epidemic wave, but some inherent fault that causes 
the zymotic disease to take such impetus to itsel! 
rhe garbage man isa great | elper on of the fever 
Follow his loaded, or even his empty cart around and 
your nose convinces you that the atmosphere is being 
vitiated. Servants leave the garbage barrels uncleaned 
and stinking ‘The odorless excavator was an im 
provement on the old way of cleaning cesspools, and 
sets a good example in the matter of garbage, which 
must be disinfected and deodorized as it is placed i1 
a receptacle for removal. It is to be hoped that be- 
fore mauy years tho health authorities may devise 


some such improved meaus of removing the decom- 





posing and rotten garbage. As swill-milk is poison 
ous, so the meat from cattle or bogs fed with this stuff 
is productive of disease also. He did not agree with 
Dr. C.eeman in the belief that the drinking water of 
Philadeiphia is entirely inocuous, and tbought that all 
drainage above the Schuylkill dams should be made 
through intercepting mains, or else typhoid fever 
will increase as heretofore. In a general discussion 
that tollowed it was mentioned that drinking water is 
delivered to the residents of the T'wenty-ninth ward 
from the Belmont works, which take tkeir supply 
directly from the river without going into the reser- 
voir. Dr. Burns of that locality, pronounced the 
water to be the most foul-smelling of any used for 
drinking in the world, and concluded that if typhoid 
is solely caused by such impurity the Twenty-ninth 
ought to have three thousand deaths from that dis- 
ease yearly. Dr. Cleeman said that an examination 
of the vital statistics of the city at the Health Office 
showed that there were four times as many deaths in 
that ward from typhoid fever as in any other ward in 
the city. 

Prof. Pepper, of the University of Pennsylvania, 
ealled attention to the fact that the large increase last 
year in tke death rate on account of typhoid fever 
was dueto the many unacclimated persons in the 
city. 

Dr. Parish threw out the point that large factories 
are frequently instrnmental in choking up sewers 
with their refuse that should be carted away, instance 
ing marble yards and their refuse sand. 

Drs. Nebinger, Hamilton, and others also took part 
in the debate. The members of the society who spoke 
all expressed their conviction that decomposing sew 


age and deficient drainage are prolific sources of dis 





ease, and that the great morta 





ity from typhoid fever 
which still prevails is largely due to this cause. ‘The 
drinking water supply should be carefully watched in 
order to prevent the introduction of any decomposir 
organic matter in which the typhoid fever poison is 
generally found.— Philadelphia Times. 





The Brandon Ores and Paints. 


_— 





The American Mail publishes, in a recent number, 
an account of the very interesting deposits of ore, 
kaolin, ochre, etc., near Brandon, Vermont 

The Brandon ore beds, located two miles east of 


the town, in Ver 





ont, had been worked many years 
for superior iron and manganese ores before the min 
erals with which they are associated were utilized 
The red hematite is deeply bedded in fine clays, sili 
cates of alumina—which are stained by the oxides of 
the two ores. Both metals were extensively mined 
and well nown in the market, and br andon charcoal 
blooms in 18°.0 commanded the highest price of do- 
mestic iron. ‘The necessary washing of ores to pre- 


pare them for the furnace, by the enterprise of one of 


the proprietors, led to the conservation of the colored 
clays which had been oarried off by the stream and 
' 


lost. Passing the current from tl ) wasber 


throngh a series of vats on the ground, it was mad 





tu drop the sand associatied with the clay and dep 
tl la I 1 vats more dist D ! l l 
the the ¢ ty WAS vey ltos l i u 
Hive heds to dry lump ‘ powder, t } 1 l 
’ Clay colored w t oxid of iro Pp iriy 

lied an oC However, ocher is term ap- 
plied to any métallic oxides occurring in an earthy or 
pulverulent form, as were probably the original pig 
ments known to the ancients, being vet extant in 
Egyptian tombs and upon Indian rocks, where there 
permiunen¢ attests tl rva 

The atoms of th or being so1 that they 
enter t } s of most surfaces i ta 
not easily to be wa 1 off or faded tit Lp 

larit that nl S the va f very l clay 
used to give body with power to cover and fill surta- 
ces whe mized with thianer chemical colors that pos- 
sess more tone but do not lay on so well Being a 





novelty, they were named ‘‘Brandon Mineral 


and the popul arity they soon made for themselves on 


their merits increased the demand for them to sneha 





ree that what was at first but a by-product to 
the mining of iron and manganese, was sought for 
the neighboring deposits of clay adjoining the ore 


I 


eds, and these have been worked ever since. Other 
iron ores and other clay beds are worked and washed 
for the like mineral paints, but not possessing the ox- 
ide of manganese, which is a natural ‘*‘ dryer” for 
paint oil, they have not equaled the original, though 
good enongh for some purposes. 

The series of clays in this locality is varied by their 
situation. For some years kaolin, or China clay, was 
dug from a bank at the surface, and from its 1esem 
blauece to putty the Vermonters called it ‘* mineral 
putty In later times this comes from under th: 
surface. Some of it is very white, plastic, and almost 


free from silica, but all must be washed and strained 


to be made thoronghly plastic and merchantable. 
Some of the sand deposited in the more distant vats 
is as fine as the pulverized silica of commerce. 


Not far from t 


} 


many shades of 





is kaolin, white as snow, are found 


yellow clays. even ap 





and red, and in spots elsewhere tke 1 des 
are exposed, appearing black when wet By washing 
and drying, these produce raw umber, and when 


roasted are called burnt umber. 

Yellow clays, after being dried on the shelves, are 
placed in the reverberatory oven and more thorough- 
ly dehydrated. Euery trace of sulphuric acid is ex- 


p lled the | rotoxide of iron becomes the peroxide 


as the carbonic oxide gas from the fuel is converted 
to carbon acid, deepening the metall colors by 
this ‘‘ chemical process. The light red shades first 


appear and g idually become dark red, light brown, 


lark brown, still deepeving in proportion to the me- 


Gas for Fuel 
_>—- 
In an article upon the subject of using gas for fuel, 


Prof. Van der Wey lag Lys 


The demand for petrolenm and gas stoves is grow- 


jng rapidly, and it is stated that one manufacturer is 


selling 3500 a month. This is a certain indication 
that the people are anxious to favor some form of 
fuel more cleanly, convenient and economical than 
coal. When economy is spoken of, the term is nsed 
relatively, because whatever the price of coal may be, 
the gas made from it, will still be decidedly the 
cheaper of the two forms of fuel, all things considered. 
Of conrse when coal is low in price the gas will cost 
proportionately less than when it is high, so that the 
advantage is maintained however the material may be 
affected by the market. The advantages it would possess 
in the matter of cleanliness and saving of labor are 
too apparent to any one familiar with the dirty and 
hard work inseparable from the care of an ordinary 
furnace; but there is another feature involving so 
much comfort, as to deserve special mention: Under 
the present method of warming our houses the stove 
is shaken, coal is added, and the draft opened until a 
sufficient heat is attained; it is then closed and a 
gradnal but constant change of condition goes on, and 
the room at length becoming uncomfortably warm, 
the same process has to be gon3 over again. Now, 
with a gaseous fuel, this difficulty would be obviated, 
for the flow could be adjusted to suit the weather, and 
a uniform temperature be attained day or night. The 
luxury, in a severe climate like this, of keeping the 
atmosphere of our rooms eynable and after a night of 


y in a warm and comfortable room, will be 





appreciated by everybody who has experienced the 


| Opposite and shivered into his clothes of a winter's 


morning. Another very important improvement which 
would result from the burning of gas instead of coal, 
is the reduced risk of an escape into the air of the 
dwelling of deleterious gases injurious to the health 
rhey are almost entirely the product of an imperfect 
combustion, which is inseparably connected with the 


gh most of them escape 


burning of coal; altnou 
through the flue of the chimney, very often a leak in 


the stove or pipe 


pe, or some faultin the flue itself, 


throws out some of these poisonous mixtures to be in- 





d and breed disease. These very gases when 
properly mixed with the oxygen of the air consume 
thoroughly, and so are harmless, and we believe, as a 
sanitary consideration alone, that the use of gas 
would be a great advantage. This fact develops some 


other and to most people surprising results where 


gas is employed in cooking. Certain Londwun en- 
gineers, after repeated expert tests, certify that not 
only is there less liability of a disagreeable flavor be- 


Ing imparts 1 to food cooked over its flame, but actua 


tallic oxides p ssed by the clays and continuance | investigation shows that meats and other dishes so 
yf the roasting process, The same metallic oxides, | cooked lose less in weight than when coal or wood is 
artificially produced and similarly treated, without i employed We think, however, that gas stoves, as at 
the presence of the clay or silicate of alumina, are | present constructed, without any escape pipe for the 


known, to the trade and painters, as coleothar, trip, 


rouge, crocus martis, ete. By their brightness of 
color they are judged free from adulterations, but 
ly as free from grit as the well-washed 


they are rare 


Brandons. These combine easily with their exotic 


cousins, combine readily with oil or water, and with | 


lime to color mortar and cement. 


Indeed, the roasted colors, being as del 





when fresh as hydraulic cement, will make, witl 
third part wood ashes and a little water, an equally 
good mastic, possessing a set color. They are 
ilso to color tiles, because they wear well and are un 


changeable With asphalt, tar, resins, 





chone, gutta percha, etc., they freely unite to lessen 
viscosity and make them plastic for the manufacturer 
© shape into permanert forms, after which operation 
they readily dry. These clays have no affinity for 
moisture, and being almost elementary in composi- 
tion, chemical agents common in the atmosphere, 
time and temperature, seem to produce no further 
changes. 


waste product, are faulty, and on this point we may 
hing farther to say in the future.— Vining 





Note.—No gas stove shonld be used for heating 
witbout a pipe leading the products of combustion by 
he chimney, flue, or otherwise out of the room into 


the open air.—Eb. 





Prices of Gas Coals. 


——__<—— 


The receipts of caking coal are now almost entirely 
confined to Westmoreland and Penn coal on last 
summer's contracts. We note the arrival of 400 tons 
Newcastle by steamer, and 700 tons Block House 
coal from Cow Bay, also by steamer. Shipments 
from the latter port in January are quite unprece- 
dented. 

The high water freights from Richmond have caused 
a cessation of shipments of caking coal from that 
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altered for the next sixty days. 

Westmoreland............ &5.50 4.50) 
: Penn...... ceNaacaiWamenomse, Manne 4.50) 
| Despard. veese ; 5 he 5.35 

rer oD 

Murphy Run............. 5.55 

Newburgh Orrel......... 5.35 

Ches. and Ohio RR.) p ($4.10 f. o. 

Caking Coal....... ) 5.40 ) 

Block House............. 4.50 1.75) 

GIRO Beiadsasevesccsesss 22D 1.60 

International............. 4.25 1.60) 

Clower BEL, o.ccsi cccceccves 4.00 ‘ 

Cannelton Cannel...... 10 ( 

POYEOUD ns sscccescivavcnese 10.60 





Gas Stocks. 


quotations by G. W. Close Jr., Broke 
Dealer in Gas Stocks. 


with W. B. Scott & Co., 


4 Pine Street, New York Ciry. 


January 16,* 1878. 


ts? All communications will receive partic: 


t7vas. Uo. sof NN. 2 “ity 


Central, Westchester 166,000 50 
PRATIOU cecicevcescocccess 4,000,000 50 
Manhattan.. ceeee §=6 4, UO0,000 50 
Metropolitan....... 2.500.000 100 
~ Scrip... $1,000,000 a 
os Bonds.. 500.000 1000 
Mutual .................. 5,000,000 100 
= Bonds, gold 900,000 1000 
Mounicipal...... cesses 1,000,000 100 
eS SS 4,000,000 100 
Suburban, W'stch'str 390,000 50 
Gas Co.'s of Brook Ly i. 
POOKI GR escinccisesaes 2,000,000 25 
COM RBD Bin cnscccaveevens 1,200,000 20 
wi | ee £20.000 1000 
Peoples bvasoncees * 000,009 10 
: Bonds $ 325,000 
= Scrip .... 800.000 of. 
Metropolitan........ 1,000,000 109 
OME ickiseisnviiwes . 1.000.000 25 
ay i ere 700,000 1000 
Williamsburgh ....... 1,000,000 50 
: ; Scrip ied 
Union Co. E N. Y... 25 
Richmond Co., 5. I. 300,000 


Out of Town Gas Companies. 





Bath, M’S ne........... 70,000 100 
Buffalo Mutual, N. Y 750,000 100 
2 Bonds 200,000 1000 
Baltimore, Md........ 2,000,000 100 
4 Ctfs., gold 1,000,000 
Bayonne, N. J........ 100 
Brockport, N. Y..... 25.000 100 
Citizens, Newark..... 918,000 50 
= “* Bos. 124,000 — 
Cincinnati G & C Co 
Derby of Conn....... 160,000 100 
East Boston, Mass. . 25 
Fort Wayne, Ind..... 100 
Hannibal, Mo......... 100,000 100 
Hartford, Conn...... 700,000 25 
Hempstead, L I...... 25,000 100 
Jersey City ........ ... 386,000 20 
Jamaica, L. I......... 25,C00 100 
Jacksonville, Ll...... 120,000 50 
Lewistown Maine... 400,000 100 
EGR, ‘GROIG,...ccixccare 60,000 100 
Bonds 30,000 
Laclede, St Louis Mo. 1,200,000 100 
Long Branch......... 20 
Peoples, Jersey City 
Peoples of Albany... 650,000 100 
mi Bonds 350,000 1000 
Peoples of Baltimore 25 
“ Bonds.... 
Perth Amboy ..... ‘ 25 
Rochester, N. Y...... 100 


Woonsocket, R. 1... 150,009 100 








port. The following quotations will not likely be 
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GAS WORKS APPARATUS 

CONSTRUC 

I] ig 

re. FR ( 

J.W.S \ ( 

] y&l 

Kerr Mur 

| rg + \ ( 

B vn & Ower i ; 

Mackeh & Sayre Man’l’g ¢ 


Campbell, Bri & « 
James Marsliall & ¢ 
RK. D. Wood & ¢ 


S. Decatur Su Pt 


H. R. Smith & ¢ ( 
William Smith 

B.S. Benson, Ba e, Md 
Warren Foundry and Ma 


PAPE CULDTING 


A. C, Wood, Syracuse 


RETORTS AND FIRE 


GAS METERS. 


Evans & H 

Ps eee r & ( ~ 
Bb. Kreischer & 5 v 
Adam Weber, N X 
Gardner B 1ers, | 

aclede Fire I k W 
Brooklyn Retort and b 
Harris, Griffin & Co., Philade 
American Meter ¢ AD os 

V W ( raw ¥ ‘ 4 
harris, 13 ck M 
Charman Valve M fa 


Ludlow Valve Manufactu! 


EXHAUSTERS. 


GAS COALS. 


Penn Gas Coal Co., I 1d 


Proviucial Gas ‘ ais, Perkin 


Cannhelton Coa ‘ 
New York & Cleve 


Newburgh Orre!l Cvail ¢ B 


Despard Coal Co., Baitimore, Mad 
Tyrconnell Coal Co., Baltim 


Fort Pitt Gas Coals 





METHOD OF REMOVING 
CA RBONACEHOUS INGCRUSLTATIONS 


TORTS, 





CORE SHOVELS, 


Et RNERS, 

a, l’a 
EP EEQC ECSNECS, 
\ 


D> 
a 


GANS FIXTURES, 


CARBON IN RETOR GAS 


FOR SALE. 


‘ ler, New York G 


BOOKS, 


GAS MACEIINES, 








A FIRST CLASS 


PRACTICAL GAS ENGINEER, 


OF 25 Years Eaverience, 


i yengage as SUPERINTENDENT and ENGINEER, 
Vester r Southern City, or would Lease a Works, 
V im W. Goodwin. Gas Meter Manufacturer, 
rt Street, Fh ladelphia, Deilly & Fowler. Contrac- 
g Builders of Gas Works, Philadelphia; Thomas R. 
1; RC. Terry, Philadelphia. And best 

ent employers Address 


M. MURPHY, 
1666 Arnold Street, Chicago. Il 


THESE LAMPS 

y 
Cost less to 

l’se 
than the old fashioned 
Square Lamps, 

Parties interested in 
lighting Cities, Towns, 
:nd Villages, will find it 
to their interest to corre- 


spond with the Patentee, 


who is sole manufacturer 


a = 


Any separate parts of 


i these Lamps will be fur- 
| nished xt reasonable pri- 
AL Di ces. Address, 
ae 


4 


JACOB G, MINER 
Morisanla, 
New Yorx Ciry, N, Y, 
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M*NEALS & ARCHER, 


BURLINGTON. N. J, 
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CAST IRON. PIPES 
FOR WATER AND GAS. 
7 BEN IaMIN CHEW. Tr aoe OWILLI vn SEXTON. ‘eee nen set 


GLOUCESTER CITY’ Ny, | 


a IRON Wo Rie 





[GLOUCESTER GON WOH S| 


METRIC! f r ‘GI | 


Castlron Gas 8 Water Pies, Stop Valves, fi  Hytraats (ras Holders, &¢. 


Oflice No. G6 North Seventh Street, Philadelphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY aw MACHINE CO,,| 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK OFFICE, 153 BROADWAY. 


Cast fron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine iciasinad 


Branches, Bends, Retorts, Etc., Etc. s26-1y 
H, R. SMITH & CO., NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 


_—_-. 
; MANUFACTURERS OF = OFFICE i Nb wicks sms, SMALLMAN | | abe ; =) see 
CAST IRON GAS & WATER PIPE, | CAST IRON GAS 8 WATER PIPE, 


2 r “ 
BRANCH CASTINGS, LAMP Posts, Etc. WW ME. SM I'TR EH, 


“= — inch and upwards cast vertically in 12 feet BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
ome) all CASTINGS USED AT GAS AND 

HEAVY AND LIGHT CASTINGS OF ALL KINDS. WATER WORKS, 

DAILY CAPAC JI'Y 125 TONS. 


ez” Our Works connect direct with eleven railroads center tically. 


ng in this city, giving us unequalled facilities for shipping N. B.—Pipe from 3 inch and upwards, cast in 12-ft. lengths. | 
0 all potnts, atzthe lowest rates of freight, 40-1y |“ @ SEND FOR CIRUULAR AND PRICE LIS", aa = | ‘@™ FITTINGS FOR GAS AND WATER MAINS. 








Manufacturer of all kinds of GAS and WATER PIPE 


We offer special inducements to parties wishing to pur- 
hase. My Pipe is Smooth, regular in weights, and cast ver- 





RR. D. WOOD & CoO., 


PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIP 


FOR GAS AND WATER 


E 


Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 


Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 





|W orks, ISth, 19th, 20th and Railroad Street. 


Otfice, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes frora 8-11cn and upwards cast in 12 ft, lengths, 


G@” Ssnd for Circular and Price List. 


CAMPBELL, BRICK & CO., 


MANUFACTURERS 


CAST IRON PIPES, 


FOR WATER AND GAS, 


Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 


Bench Castings for Gas Works, &c. 


Office 112 Leonard Street, N. Y. 


B. 8, BENSON. 


MANUFACTURER OF 





Cast Iron Pipesa nd Fittings, 


AND 


Cas and Water Mains. 


All sizes from 3 to 30 inch cast vertically in 1239 feet lengths 


| Office & kactory 52 East Monumept Nt,, 


BALTIMORE, MD. 


Ss. DECATUR SMITH, 





Foundry, Cor. of York and Moyer Streets, 


PHILADELPHIA. 


| Several Thousand 2, 3, 4,6 and 8 Inch 


Cast Iron Gas and Water Pipes on 


hand, for immediate delivery. 


<2 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
WINERS AND 


YOUGHIOGHENY GAS COAL. 


SHIPPERS OF 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
navigation. 


any point reached by railroad or on most favor 


able terms, 


General Oflice—384 Penn Avenue, 
PITTSBURGH, PA. 
ranch Oflice—C, & P. RR. Coal Pier 

CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 

W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohio. 


NEW BURGH 


Orrel Coai Company, 


Mines at Newburg, Preston County, W. Va. 

No, 52S. Gay Street, Baltimore, 
C,. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, 
Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 

ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices. 
It yields 10,996 cubic 


Bb 


351-ly 


THE 
Y 


Company’s Office, Mad. 


Sec’y. 


feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklyu and Citizen’s Gas Light 
Companies of Brooklyn, N. Y 5; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, Rk, 1. 

Best dry cuals shippe sd from Locust Point, wharves, and 
prompt attention given to orders for chartering of vessels 

224-ly n 


THE DESPARD COAL COMPANY 
OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, 
BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West Virginia. 
Wharvea Locust Point, Lp, . 
Company's Office, 15 German St.,f Baltimore. 

Among the consumers of Despard Coal, 
hattan Was Light Company, 


N. ¥. 


we nam 
New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 


*." Reference to them if requested; 2W4-. 


TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA. 
Cempany’s Office, 52 8S. Gay St., Baltimore. 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING PoInT—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles. Forty bushels of very supericr 
Coke, with little Ash and scarcely any clinker i-ly 


e: Man- 


FORT PITT CAS COAL 


OFFICE, 337 LIBERTY STREET, 
This Company is prepared to supply any amount of their 


Celebrated Gas Coal 


to all points reached by rail throughout the West. 


THE FORT PITT COAL COMPANY, 
434-ly PITYSBURGH, PA. 


E. S§. CATHELS, 


CONSULTING GAS ENGINEER, 
MONTREAL, CANADA, 


GAS 


4h 


COALS. 


H EK 
- 


PENN GAS COAL COMPANY 


THEIR 


COAL, CAREFULLY SCREENED, 


ND PRI 


PARED 


FOR 


m the Pennsylvania Railroad, and on thé 


Their Property is located in the Yor 


igi 


OF F 


No. 11 Merchants Exchange, Phil’a. 


oghe ny Coal Basin, 


\ ughi 


near Irwin’s and Penn Station, 


iogheny River 
ICES 


90 Wall Street, New York. 


PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
366-Ly Pier No. 1 (Lower Side), South Amboy, N. de 





CANNELTON COAL COMPANY 


OF WEST VIRGINIA. 
Offer for sale the following ¢ ry at CANNELTON, Kanawha County West Vir 
ginla delivered at RICHMOND, Va 
CANNELTON CANNEL. 
acknowledged to be the most valuable NRICHER } iced in this conntry, a gross ton yielding 10,000 
ubic feet « T GAS of 64°54 CANDLE POWER COKE 32 b hel t cron nd quality 
CANN ELTON © AKING COAT. 
MAXIMUM YIELD, 5.06 lof Co A yield of 4°78 enbic feet per 
—gave 16 14-100 Candle-P 
COLE, of 1453 pounds fr of coal 
J. TATNALL LEA, Treasurer, P. 0. Box 1747 Philadelphia. 
(PERKINS & JOB, 275 h Street,N. Y. 
SALES t+ENTS )1 State Street, Boston 
(H. W. BENEDICT & SON, New Haven 


PROVINCIAL GAS 


The undersigned are p 


BLOCK 


INTERNATIONAL, 
CATEDONTIA. 


and 


COALS. 
HOUSE. 

GLACE BAY, 
LINGAN COALS 


‘or delivery at any Port in the United States. 


PERKINS @& JOB, 


7 Soutu Srreet, New Yorse 








REDUCTION. 


¢) 


Ly ; 
Coke Screening 





$30 per Dozen. 


Ha s of SECOND GT i | 
TIMBER, STEELED POINTS 
SUPERIOR EXCELLENC! I 


respects guaranteed. 
Refer to all the principa 

panies of this country and ¢ 

Orders addressed only 


HERRING & ‘PLOY D, 
Sole Agents, 
740 Greenw ic h St., Ne We 


* 





SHOVELS 


BUTLERS PATENT 


Keep the Journal for Relerence. 


HUTCHINSON’S PATENT 


Strap File and Binder 









— . y 7 
a Sap: | 
Strap File fect 
BINDER. 
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IMPROVED GAS EXHAUSTER, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manufrs, CONNERSVILLE, IND. 
8. S. TOWNSEND, General Agent, g Cortlandt st, NEW YORE 
CCOKE & BEGGS, Selling Agents. 6 Cortlandt St., N. Y.* 











ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


lL. It is simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o:aley 
2. Every part requiring care or attention, is external and easily accessible, All changes, adjustments, and repairs are made from the outsids 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. We furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Exhauster only, as may be required. 
6. We also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

Send for Illustrated Catalogue, giving details of capacity, speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 


LACLEDE ‘MANHATTAN J. H. GAUTIER & CO.. 





CAS RETORT WORKS FIRE BRICK & ENAMELLED CLAY cank eie 
Gaanniieua. ‘a0. RETORT WORKS. greene AND ESSEX STREETS, 
rr atanen asst yeees| «Shomer guna oe Se, e- ¢. 
and Cupola Tiles, Etc. sched MA} é DRE 4 
five Bricks cad Tiles omen... Clay Gas Retorts 
GAS ean eisai tinea te Mies: nae FIRE BRICK AND TILES, / 


Pipe, Etc. ll 8 es d sizes. G + 
901 Pine Street, St. Louis, Mo. porte anly ogres as House Tiles, 


a FIRE MORTAR, CLAY AND SAND. 
9 


WREN’S GAS WORKS. notice of every description made to order at om Fire Bricks, Etc. Etc. 


Corner of Jay and Water Streets, GARDNE R BROTHE RS, Ground Clay, Fire Brick ané 
BROOKLYN. N. Y. 


{UPACTURER i nd in Bar 
H’vs6 GRANTED THE USE OF ONE OF een, OF Fire Sa a rels, 
my Patents to the Gas-Light Company of America‘ ALWAYS ON HAND. 
aud settled my claim against them, I inform the profession Clay Gas Retorts ere 3 
that [ continue to erect Works and sell Licenses tc nse my ’ J. H. GAUTIER. 


Patents for making Gas from Petroleum. fwd SS 1 C. E. GREGORY 
You can eprich your Coal Gas to any desired standard, by etort ettings, 


using my process, in the simplest manner, ana much cheaper 


shan, OY any other method. seperate Fire Bricks, Etc. BrooklynClay Retort 


’ : WORKS, LOCKPORT, WESTMORE- “a 
CHAS. H. MEYER & CO., LAND Co., PA, AND 


227 Chestnut Street, Philadelphia, Pa., Office, 964 Fourth Avenue, FIRE-BRICK WORKS. 


IMPORTERS OF 


PITTSBURGH, PA. VAN DYKE STREET. BROOKLYN. N. Y¥. 
LAVA TIPS AND SCOTCH TIPS yR.scort, | —- 
;-6¢ ORDERS DELIVERED FREE TO NEW YORK. Gen’l Agent for Ney England, EDWARD D. WHITE Surviving Partuer of the late frm 


TI¥ #8 Wasnington St. Boston J. K, BRICK & CO, a2-ly 
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A.C. WOOD’S PIPH CUTTER, 


PATENTED MAY 23rd, 1876. 


THIS IS THE ONLY HAND MACHINE IN THE WORLD FOR CUTIING 


CAST IRON PIPE. 
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It will cut Cast or Wronght Iron Pipe, Shafts. 0: Columns of any size, making a cleat nooth, and square cut. Also, 


A Continuous Line of Pipe in a "Trench or Building. 


Our Machine for cutting 30-INCH PIPE have been furnished to the Manhattan and New Y rk Gas Light Companies, and operate to their ertire satisfaction 
The smaller sized Machines have been in practical use for more than a year with the most sat ry result For further information address 


A. C. WOOD, Syracuse, New York. 


BROWN & OWEN . ‘20th and Filbert Sts., Philadelphia. 
HERRING & FLOYD, No. 744 Greenwich street, N. Y 


MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 











| 








TTTILe — a “Eee rr LUDLOW 
: os ~ < az = aA Vay ‘ ry 
ag28 ees Valve Manf’g Co., 
= Z = = oe ral OFFICE AND WORKS 
5 8 Zz Rh 7 2 = 3s te 954 River Street and 67 to S3 Vail Ave 
senaedaars aoe TROY, NEW YORK. 
Sey Ct Se ao 
g@ oe? 3 pee 5 BRASS AND IRON SLIDE VALVES. 
ee 2 os a 4 s eand Single Gate % inch to 36 inch—outside and 
BE rs : Z. = = = = = nside screws, Indicator etc.) for Gas, Water and Steam— 
228k oe HYDRAULIC MAIN DIP REGULATORS. 
KhEESSSz . See 
‘THROUGH CARS LOADED AT FACTORY FOR ALL ACCESSIBLE POINTS 
CITY OFFICE, 916 MARKET STREET, ST. LOUIS, MO. 


NEW YORK FIRE BRICK AND CLAY 


RETORT WORKS. 


J” ES!ABLISHED IN 1845. gy 
Branco WORKS AT KREISOHERVILLE, StaTEN ISLAND. 
BB. KHREISCHER & SON, 
Office, Foot of Houston Street, E. R., N. Y 
Gas Retorts, Viles and Fire Brick 
OF ALL SHAPES AND SIZES. 


SFERENCES FURNISHED. 


SEND FOR OIRCULARS 


ax 





Fire Mortar, Clay and Sand. 


Articles of Every De scription made to Order at the shortest notice 


THE LOWE GAS PROCESS, 


S, A. STEVENS & CO, 
THE AMERICAN CAS-LICHT JOURNAL. SOLE AGENTS. 


; ROOM 87, ASTOR HOUSE 
83.00 a Year. P. O. Box 1110, NEW YORK 
Now is the time to Subscribe for i878. * 406 re 


$30 WaLNUT STRE¥T, PauaDecrHa F 
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turniah General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 





WNCINNATI GAS*WORKS. ERECTED 1871-72-73.—WM. FARMEK, Ena. LACLEDE GAS WORKS ERECTED 1872,—WM. FARMER, ENG. 


WILLIAM FARMER, 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY’ BUILDING, Room 95, New York. 


WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of buildings. ‘Will 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
| Hydraulic Mains for Retort Benches, 
| Blowers for Forges, Foundries, &c. 


| | | Pumps for Water, &c., 








| REFERENCES: 


&c. 


4 GEN. Cus, Rooms, President Manhattan Gas-Light Company, N. Y. GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Onto 
f A. W. BEnson, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis M: 
| W. W. SCARBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Oh{o. C. VANDERVOORT SMITH, Engineer Manhattan Gas-Light Company, N. Y. 
{ S. L. Husrep, President Laclede Gas-Light Company, St. Louis, Mo. | JAMES R, SMEDBERG, Consulting Engineer, San Francisco, Cal. 
Professor B. SILLIwan, New Maven, Conn. Prof. HENRY WurRTz, 12 Hudson Terrace, Hoboken, N. J 





JAS. H. WALKER, SEN. J. H. WALKER, JUN. 


if LATE ENGINEER AND SUP’T 
MILWAUKEE GAS-LIGHT CO. 


i JAMES H. WALKER & SON, 


GAS ENGINEERS. 


CONTRACTORS FOR THE ERECTION & WORKING OF GAS WORKS. 


Plans and Estimates sent on Application. 
ROOM 16, 408 MILWAUKEE STREET 


MILWAUKEE. 





REFERENCES. 
Hon. ASHAEL FINCH, Pres't Milwaukee Gas Go. ALEX. MoMILLAN, Pres’t La Crosse Gas Co 
EH. BROADHEAD, Pres'’t First National Bank. C. W. LOBDELL, Pres't Moline, Ill., Gas Co 
JOHN JOHNSTON, Marine and Fire Ins. Bank. | J. J. RANDALL, Winona, Minn., Gas Co. 
JAMES RUSSELL, Superintendent Winona, Minn., Gas Co. 


ee 





GEO. W. DRESSER, C. CEFRORER_ 
CIVIL ENGINEER. «4s BURNERS 


TRINITY BUILDING GAS HEATING AND COOKING APPARATUS. 


| FITTERS’ PROVING APPARATNS., ETC. 
, ROOM 00. 111 BROADWAY;/ _—No. 248 North Eighth Street, Philadelpbia 


CONSULTING and CONS STRUCTING | 


MITCHELL, VANCE & CO. 
Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble Clocks, warranted best Time 
keepers Mantle Ornaments, &c. 
Salesroom, 836 DROADWAY. 


NEW YORK 
Special designs furnisued for Gas Fixtures for Churches 
| Public Halls a &c, 





AN EXPERIMENTAL, HOLDER 


300 Cubic Feet Capacity 


WITH 


| WROUGHT IRON COLUMNS, 


COUNTERBALANCES, ETC., ETC.‘ 
IN COMPLETE WORKING ORDER. 
To be seen at the Works of the 


NEW YORK GAS-LIGHT COMPANY. 
‘Twenty-First Street and Avenue A, 
New York City. 

Where full particulars, as regards pnee, etc. 

may be obtained. 
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MURRAY & BAKER, | 
* 7 j 
Practical Builders, 


And Contractors forthe Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST | 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS. 


52” WORKS AT THE RAILWAY DEPOTS, 
FORT WAYNE, INDIANA. 


We manufacture Bench Castings, Washers, ‘The Im-| 
mersed Multitubular,” and Atmospheric Condensers, Wet and | 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought Iron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works. 

A8S Mr. Murray 1s a Practical Draughtsman, we will furnish | 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of | 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings. 

We would respectfully inviie Western men to call and see 
our patterns and works here, MURRAY & BAKER, 
Fort Wayne, Indians 


NATIONAL COAL GAS COMPANY. 


No. 4 Warren Street, New York. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS, but from 
most essential improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gars made by the old, or any other method, 


The Citizens Gas Company of Poughkeepsie, New York, | 
have, since June Ist, 1875, made their gas solely under this | 
They light all of the street lamps and municipal 


process. 
buildings, as well as the greater portion of the city, and if 
the truth is the object of inquiry, let their Works and their | 
consumers be examined. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and abcut 
334 gallons of Petroleum or Naphtha, per 1000 feet of bril- 
llant gas. 

Rigths for sale. 


BROWN & OWEN, 


MANUFACTURERS OF 


Inquire of the President. 


EVERY DESCRIPTION OF 


Gas ald Water Works Supplies. 


Particular attention given tothe alterations of old works 


Estimates and Drawings furnished. 
Address al] communications to 


WN. W. Cor. 12th and Noble Streets, 


PHILADELPHIA, 


420—ly 


MACKENZIE & SAYRE MAN’F’G CO., 


141 BROADWAY, I 


Gas Works, Smelting Works & Machinery. 


MACKENZIES PROCESS AND APPARATUS for making Dluminating 


Proprietors of P. W. 


Gas from Ordinary Gas Coals, enriched with 


Making Heating Gas for Smelting, Meltiug, 


later | 


| 


} 


HERRING & FLOYD. 
Oregon Iron Foundry | 


738, 740, 742 and 744 Greenwich St,, N. Y 
MANUFACTURERS OF 
ALL KINDS OF CASTING 
AND 


APPARATUS FOR GAS-WORKS. 


‘ 
x 


S 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
wet and dry), and 


EX HAUSTERS 
for relieving Retorts from pressure. 
3ENDS and BRANCHES 


»f all sizes and description. 





PATENT 
RETORT 


FLOYD'S 
MALLEABLE LID. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 
SELLER’S CEMENT 
for stopping leaks in Retorts. 

GAS GOY RNOIJI 
and everything connected with well reguiated Gas Wor 
low price, and in complete order. 

N.B.—_STOP VALVES from three 
very low prices, 
SILAS C. HERRING. 


> 
. 


Ks, at 
to thirty inches— 
JAMES R OYD. 


< 


1842, DEILY & FOWLER $1877. 
LAUREL IRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


CAS HOLDERS, 


| 
| 


( 


SINGLE AND TELESCOPIC— WITH CAST}! 

| OR WROUGHT IRON GUIDE FRAMES. 

We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 

Drips, Bends, Tees, and all other Iron Work connected with 
Gas Works. Previous to 1868 our Mr. D. built nine Gas Works 
and fifty-four Holders. Since that date we have built three 
Gas Works and forty-siz Holders, We superintend in person 


the erection of all our work, and would refer to the Gas Com- 


panies at the following places, where we have built Holders, 
since 1868 ; 

| Lancaster, Pa. Barnesville, O. 

| Williamsport, Pa. Franklin, Ind 

| Bristol, Pa. Jacksonville, Ill. (2) 

| Catasaqua, Pa. Joliet, Il. 

| Kittanning, Pa. Lawrence, Kansas, 

| Hazelton, Pa} Jefferson ( ay N.O, La. 


Freeport, Pa, 
Huntingdon, Pa. 
Pittston, Pa. 


Algiers, N. La, 
| a ge Mic h, 
Buffalo, N. Y. 


Bethlehem §). Pa. ' Ogdensburg, N. Y, 
| Sharon, Pa, | Waverly, N. Y. 
} Canton, Pa. | Little Falls, N. Y. 


-enn Yann, N. Y. 
Watkins, N. Y. 
Gloucester, N, J. 
Salem, N. J. 

} Mount Holl 


Annapolis, Ma. 

| Parkersburg, Wes, 
Lynchburg, Va. 

| Youngstown, O 
Steubenville, O 


y,N.J, 
J 


| Zanesville, O. Plainfield, N. J. 

|} Mansfield, O. Englewood, N. J. 
Marion, O. Dover, Del. 

| Belleatre, oO, | Pittafield, Masa. 

| Athens, O | Meriden Conn- 


NEW YORK. 





ALL 


For Retort and other 


for relieving the 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


Wrought Iron Lime Sieves 


for Purifiers. 


T. F. ROWLAND 


‘Continental Works, 


‘GREENPOINT BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 





G AS-I 41 >i. DE RSs 


MAGNITUDE, 


OF 


ANY 


, 
ndensers, Scrubbers, Retorts, Hydraulic Mains 


Purifiers, 
connected with the Manufacture and 


cles 


and al) other arti 
Distribution of Gas, furnished with despatch. Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities 


Towns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 
ffice in Philadelphia No. 435 Chestnut St., 
where a member of the — can be seen 
between 12 mn. and 2 p. m. daily. 
MANUFACTURERS OF 
CASTINGS AND APPARATUS FOR GAS 
WORKS, 


KINDS OF 


Wrought Iron Roof Frames, 


houses. Retorts and all castings re 
juired for setting them in the latest and most improvec 
nodel. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTER? 
Retorts from pressure. PURIFIERS, varying 


Station Meters of all sizes. 


GAS HOLDERS, 


AND SINGLE 


With cast iron guide and suspension frames. GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from ly t& 
48 INCHES DIAMETER, for WATER orGAS, Street Main con 
nections, such as BRANCHES, BENDS, DkIpPs, SLEEVES, etc. 


TELESCOPIC 


STOP VALVES, from 8 to 30 inches, for both Water and 
Gas, 


Wrought fron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226-tf 
JESSE W. STARR, JR, 


STARR. JESSE W. 


GEO, STACEY. HENRY RANSHAW WM. STACEY 


GEO. STACEY & CO. 
MANUFACTURERS OF SINGLE AND TELESOOPIO 
GAS-HOLDERS, 


KINDS OF 


AND ALL 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 
Foundry on MILL STREET; Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cia 


cinnati, Ohio. 
REFERENCE. 


Cincinnati Gas-Light Co, | Baton Rouge, La., Gas Co, 





Cannel or Oil. Also, Mackenzies 


Also, 


Pri ICEBS fc ir | 


Puddling, Forges, Boilers, Etc. 


Indianopolis Gas Co, Saginaw, Mich., Gas Co, 


Dayton, O., Gaslight Co. | Oshkosh, Wis., Gas Co, 
vington, Ky., Gas Co. | Peoria, IIL, Gas Co. 
Spriny field, O., Gas Co, | Quincy, Ill., Gas Co. 
| Terre Il‘ aute, Ind., Gas Co. | ¢ hampaign, Ills., Gas Co, 
Madiso.u, Ind., Gas Co. | Carlinville, [., Gas Co. 
‘ansas City, Mo., Gas Co. Bowling Gree n, Ky., Gas 
| Topeka, Kansas, Gas Co, Hamilton, Ohio, Gas Co, 


P. W. Mackenzie’s New Engine and Boiler. 


484—ly 


rurlington, lowa, Gas Co. | Vicksburg, Miss., Gas Co 
shville, Tenn., Gas Co, | Denver City, Cal., Gaa Co. 


kK, T, Coverdale, Eng’r Cincinnati, and others. 
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INTERNATIONAL--1876--EXHIBITION. 
= SETS 5 iwi i 
The U. S. Centennial Commission ; 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & Co., 


>» ey, » a ** a e 2 = a 
F« mR THE FOLL( ) W ING REAS(¢ INS : 





The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the M: 
ANUFACTU 
the ORDINARY CONSUMER. ‘The Instruments are WELL MADE, RELIABLE as to INDICA RE OF GAS, to those for the use of 


TION, and embody a number of 
with the general character of the Exhibit, entitle the whole to commendation. . aa 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, r 
Secretary, pro-tem. Director General sae 


: President 
GROUP JUDGES. 


AMERIVUAN. | FOREIGN 

Proy. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sire WILLIAM THOMSON, LL.D % 

ington, D. C. | JUL, SCHIEDMAYER, Germany. 
Pror. F. A. P, BARNARD, S.T.D., LL.D., President of Columbia College, N. Y-| Mr. E. LEVASSEUR, France 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Dette, 

pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland 

Grenerat HENRY K. OLIVER, Salem, Massachusetts. , mei 

GEORGE F. BRISTOW. New York. 


, D.C.L., F.R.S., Great Britain. 











SMITH & SAYRE MANUFACTURING COMPANY. ==. [a Seasepaaed cannes 
21 Cortlandt Street, New York, 
PROPRIETORS AND MANUFACTURERS OF THE PERFECT GAS HEATER® 
bd > J Const sted h 
Mackenzie's Patent Gas Exhausters. naam 


superheating principle, I 
7HE BEST AND MOST RELIABLE IN USE. ny. ae cee 
bustion. 

Saves 331-2 per 
cent. over any other 
Stove. 


No Coalor Wood 
lo handle, = 
No Dirt 
No Dust 


Thorough radiation. 








It can be connected 
with a chimney, or run ) 
through a small board 
Se placed under the win- 
dow. 





JUST THE THING FOR i 

Dining, Sitting or Bath Rooms, i 

Parlors, Offices, Studies, and 
Conservatories { 

Send for Circular. 

THE RETORT GAS STOVE CoO., 

| 189 Eddy Street, Providence, KH. 1 


urifying Boxes. 





g Pressure of Gas in Street Mains. 


: x i i li ad 


Office, Coal and Iron Exchange Building, Cortlandt cor. New Church Sts. 


BY A PRACTICAL MAN, AS SUPERINTEN- 
DENT IN A GAS WORKS. 

(Southern States preferred). Refers by permission to the 

officers of the Company engaged with forthe past eleven 

years, Address “‘GAS SUPERINTENDENT,” office of this 

| Journal. 441—6t 


We refer to all the Gas-Light Companies of the United States. 


| SITUATION WANTED, \4 
| 


a ssipienwe 


Tees and Bends and GAS APPARATUS of every description. 





Supposed Paraffin Spring near Laurence- 


| kirk.—On the farm of Drumgair, what is supposed 
to be a paraffin spring has been discovered. Doctor 
| Ironside, Laurencekirk, is now in possession of a por- 
| tion of the water for analysis. The water appears to 
| be pure, but has athick oily substance on the top, 


and a strong smell of paraffin. —Jronmonger. 


Mackenzie's PATENT STEAM JET EXHAUSTER and SURFACE CONDENSER, with AUTOMATIC WATER 


Issztu's BALANCE VALVE COMPENSATOR and AUTOMATIC BYE-PASS are used in connection with this 
REGULATOR. 


Axhauster, as shown in above cut. 
{sexrii's Dovste Gate STOP VALVES for Water and Gas. 


Ispeti’s AUTOMATIC GOVERNOR for regulatin 
Patent DEODORIZING APPARATUS for Foul Lime of P 


Engines, Boilers, 
Send for descriptive pamphlet. 


G. G. PORTER, President. 


CHARLES W. ISBELL, Secretary. 
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T. C. HOPPER, Pres’t. & Gen’l Sup'’t. WM. H. HOPPER, Vice 


WM. N. MILSTED, Treas. WM DOWN, See. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 
Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Met Dry Ci » Valves, Pressure Registers, Pressure and Vacuug 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster G Experimental Meters, Watchman’s Clocks, Etc., Ete. 


Agents for W. Suca’s PHOTOMETRICAL and 
nt of the above kept at the Manufactories and Agenci¢ 


gee Sole 
A full assortm 
Agencies. 


37 Water Street, Cincinnati. | 
20 South Canal Street, Chicago. : 
29028 Clark Avenue, St. Louis. 


x - —_—__——_a— — i 


HAR R Is, HEL MLE: 


Successors to Harris & 


ESTA BULISIrE wD 
PIRACGUUOCAILD GAS aaah 
Continue as heretofore at the OLD ESTABLISHMENT. 


To manufacture Wet and Dry Gas Meters, Station Meters, Experi: 
Pressure Registers, Indicators, Photometers, and al! kinds of G 
appertaining to the 1 
From our long Practival Experience of the Business ( 
’ York, rrantee a }} oride rs to he ereciite ad p 


WASHINGTON HARRIS. 


overing a pe 
/ 


Ine CAN gue MY. (ti 


7 
rs ym pu 
i 


WILLIAM HELME 


WILLIAM W. GOODWIN & CO. 


| No. 1012, 1014 and 1016 
Philadelphia, 


MANUFACTURERS OI 


Dry and Wet 2 AS METERS, Station Meters (Sau: ure, Cylindrical or in St 
Lamp Post Meters, Etc., Etce., Meter Provers — 2, 5 and 10 feet), 
gisters, Pressure Indicators (size 8 4 inch, 6 inch and 9 ingh), King’s,Pressure an 
ernors, Exhauster Governors, Photometers of all descriptions. 


Testing and Chemical Apparatus of all kinds, and of the most perfect descript 


Coodwin’s Improved Lowe’s 


ANALYTICA 


Pressure Guage 
i Vacu 


Letheby’s Si ulphur a1 


LG AS APPARATUS. 


rs may be addressed. 


American Meter Compauy, 
ceond Street, New York. 

t, Philadelphia. 

, San Franciseo, Cal. 


Vest T 
nd T'wer second Stres 
1124 Sut 


ter Street 


& McILHENNY, . 


Brother. 


18348. 


sik ELI ss LAGCLURIBRS, 


15 and 7 Cherry Street, Philadelphia, Pa. 
ters, Meter Provers, Centre Seals, Governors, 
paratus ; Also furnish all other Articles 
WT a 
j ul from - personal supervision of ait 
ri Snr pd "9 


JOHN McILHENNY. 


Filbert Street, 


Penn’a. 


Meters, King’s and Sugg’s Experimental Meters 

Pressure Registers, Pressure and Vacuum Ke- 
ium Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
id Amm 


Glazed 


411i KINAGS, 


10nia ‘lest Apparatus complete—also 
for all purposes relating to Gas. 


Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are oe 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements 
Special attention to repairs of Meters, and all apparatus connected with th: siness 


All work guaranteed first class in every particular, and orders filled promptly 
g y I I 


WILLIAM WALLACE GOODWIN. 335 ly 

















GAS GENERATORS, 
FOR LIGHTING 
Dwelling-Houses, Public 
Buildings, Churches, 
Factories, 
etc., etc. 
+ 







KIDD’S 





Send for 
CIRCULAR 


WALWORTH MANUF. 00. 


No. 69 Kilby Street, 
























Gas Consumers Guide 


HOWARD KIRK, Special Partner. 


Portland ‘Cement, 
Roman Cement, $3.25 p bl 
Keene’s White Cement, 

Sellurs Gas Cement. 
4 Cents per lb. 


BOSTON, MASS. Enables every Gas Consumer to ascertain at a glal English Fire Brick, No. 1, $28 per M. 
ri nt any previous knowledge of 1 s M ity “ 3ilic ; 
arene eee eee eee y Silica Fire Brick, $45 = 
. and money value of the Gas consume the 8 1 IMPORTERS 
7 ING F of obtaining from Gas the largest amo f its light. 
| PR fE Lp Seitbenates aivstnes Gn tote my| & x SP eeo. 
| Ay BY EV AN\\ \ae= their Consumers with one of these Guides uns of pré 53 proadway, New York, 
: Just below Trinity Church. 344-ly 
238 CAN AL ST. venting comp aints 4risizg from the knowiedge et?” Remit 10 cents postage for “ Practical Treatise on 
regard to the registration of their m 5 4 Cement. 
A.M. CA ER & ‘ x Ss - Eon 
NOW READY AND FOR SALE, 
42 Pine Street, } 
pl ee v2 * ) A Ce : FODELL’S 
ADVANTAGES OF THE STRAP FILE. article for preserving in i, the num- -' System of Bookkeeping 
| bers of the Journal as it is issued, the ver 
<= wi : . . , . ‘ FOR GAS COMPANIES. 
1st. It is simple, strong, and easily used. price of $1.25. Sent either by Express or a ail, as 
. ain hy : Price $5, which should be sent either in Check, P, O. Order 
2nd. Preserves papers without punching holes. directed. or Registered Letter 
3rd. Will always lie flat open. By mail the postage will b: ents, which will be Blank Books, with printed headings and forms on this sys- 
4th. Allows any paper on file to be taken off, with- | gdded to the price of the Binder. Send orders to tem, will be supplied to Gas Companies, by applying to W. P. 


A. M. 
42 Pine Street, 


4 out disturbing the others. | 


4 We will furnish to our subscribers this important 








CALLENDER & ¢ 
Room Ld, 


FoDELL Paelladelphia, or 


U., A. M. CALLENDEK & CO., 


New York OMce Gas LIGHT JOURNAL, 44 Pine Bt, N.¥ 
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American Gas Light Journal. Jan. 16, 1878. 











o™¥, 
VALVE) MFG Co. 
HOST ON. 


mn 
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Manchester Gas-Light Company, 
Concord Gas-Light Company, 
Nashua Gas-Light Company, 
Exeter Gas-Light Company, 
Dover Gas-Light Company, 
Portsmouth Gas-Light Company, 
Great Falls Gas-Light Compa 








St. Albans Gas-Light Company, 


| Office and Salesroom, 77 KILBY STREET, BOSTON. 





HAPMAN VALVE MFG, C0. , 





CHAPMAN GAS VALVE 


Have been in use since 1869, and are pronounced by 











MANUFACTURERS OF 


GAS AND STEAM 
ALVE 


x uTT 
Ai 


HYDRANTS. 


With BABBITT METAL SEATS, 











all who have used them to be 


SUPERIOR TO ALL OTHERS FOR GAS PURPOSES. 


They afford a direct passage the full size of the pipe. The seats are made of an 
alloy similar to BaBBITT metal, specially prepared for the purpose, and superior to 
all other metals used for the seats of Gas Valves, as it does not corrode. 

There is NO LIABILITY OF COHESION between the Gate and Seat, and the Valves 

} 


can be relied upon to SHUT TIGHTLY and OPEN EASILY at all times—an important 


desideratum when used for street mains, in cases of fire. 


ALL VALVES GUARANTEED. 


We refer to the feliowing named Gas-Light Companies among the many that 
have used these Valves: 


Boston Gas-Light Company, Mass. Worcester Gas-Light Company, Mass. 
South Boston Gas-Licht Company, oe Taunton Gas-Light Company, “s 
East Boston Gas-Light Company, ” New Bedford GasLight Company 
Charlestown Gas-Light Company North Bridgewater Gas-Light Company, 
Cambridge Gas-Light Company, or Plymouth Gas-Light Company, “ 
Brookline Gas-Light Company, Middleboro’ Gas-Light Compaty, i” 
Jamaica Plain Gas-Light Company, - | Marblehead Gas-Light Company, 

Newton & Watertown Gas-Light Co., Leominster Gas-Light Company, 


Waltham Gas-Light Company Malden & Melrose Gas-Light Compa: 





Chelsea Gas-Light Company, m Quincy Gas-Light Company, 

Fitchburg Gas-Light Company, Woburn Gas-Light Company, aroms een 

Marlboro’ Gas-Light Company, Providence Gas-Light Company, R. IL Louisville Gas-Light Company, Louisville, Ky. 

Clinton Gas-Light Company, Pawtucket Gas-Light Company, * Cincinnati Gas-Light Company, Cincinnati, O. 

Milford Gas-Light Company, = Newport Gas-Light Company, People’s Gas-Light Company, Brooklyn, N.Y. 

Attleboro’ Gas Light Company, New Haven Gas-Light Company, Conn. Citizen’s Gas-Light Company, “ “ 

Lawrence Gas-Light Company, Portland Gas-Light Company, Maine. | Williamsburg Gas-Light Co. “ “ 
ywwel’ Gas-l.izht Company, ~ Lewiston Gas-Light Company, e 3rooklyn Gas-Light Company, . 
ynn (-as-Light Company, Calais Gas-Light Company, ™ Citizens’ Gas-Light Comp any, Newark, N.J. 
ring!.cld Gas-Light Company, Rockland Gas-Light Company, Peoria Gas-Light Company, Peoria, Ill. 


Works at INDIAN ORCHARD, MASS. 
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